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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

WAS~HWOTOW 25, D.C. 

Office of the Administrator June 16, 1959 

The President 
The White House 

Dear Mr. President: 

This, the First Semiannual Report of the National 
Aeronautics and Space Administration, covering the period 
October 1, 1958, through March 31, 1959, is submitted to 
you for transmittal to the Congress in accordance with the 
National Aeronautics and Space Act of 1958, Section 206 (a). 

The achievements of the civilian-oriented aeronautical 
and space program of the United States during the first six 
months of NASA's existence have been numerous and substantial. 

Three space probes transmitted invaluable information 
about the nature of the upper atmosphere and of space itself. 
One, Pioneer N, passed within a few thousand miles of the 
Moon, and went on into orbit around the Sun. 

The Vanguard satellite -- equipped to record and 
transmit data on the Earth's cloud cover -- was sent into or- 
bit last February. The payload developed an erratic spin but 
the experiment demonstrated the feasibility of such satellites 
being used to survey world-wide weather patterns. 

There were a number of other significant developments 
during NASA's first half-year of operation. Following an ex- 
tremely careful selection process, seven Project Mercury 
astronauts were chosen for training to pilot the first United 
States manned satellite; tests were made of full-scale models 
of the Mercury space capsule; and a contract was awarded to 
develop and construct operational capsules. 

The X-15, the rocket-powered research airplane, under- 
went prefinal tests, including "captive" flights under the 
wing of a B-52 carrier airplane, with the test pilot in the 
cockpit. 

To provide greatly increased payloads, range and relia- 
bility for future space experiments, a new family of rocket 
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engines i s  being developed. 
f o r  a single chamber engine of 1.5 million pounds thrust .  
Other contracts have been le t  f o r  the Scout, Vega, Centaur, 
and Nova projects. These advanced general purpose vehicles 
will serve a wide var ie ty  of needs, and w i l l  be the basic 
power systems f o r  NASA probes and s a t e l l i t e s  i n  the  next few 
years . 

This program includes a contract 

Highlights of the foregoing programs and projects, and 
of other  s ignif icant  NASA a c t i v i t i e s  are recounted i n  the 
attached report . Just  as significant as the undertakings 
m a k i n g  headlines today are some of the qua l i ta t ive  aspects of 
N A S A ' s  first months. 

I n  t h i s  respect, one of the foremost accomplishments 
l i e s  i n  the progress made toward coordinating our National 
Space Program. Sc ien t i f ic  and engineering s k i l l s ,  previously 
scat tered among m a n y  Government projects and private group- 
ings, are being drawn together i n t o  a more effect ive whole, 
dedicated t o  peaceml uses of aeronautics and space. Even 
while t h i s  e f f o r t  i s  being completed, NASA i s  concentrating 
on organizing the s c i e n t i f i c  and e-ngineering resources avail-  
able t o  conduct a more effective program. 

and Space Act is: 
ena i n  the atnosphere and space." 
f o r  par t icfpat ion by the sc i en t i f i c  community i n  planning 
scient i f ic :  measzrements and observations t o  be made through 
use of  ae-wnautical and space vehicles, and conduct o r  arrange 

The first objective given i n  the National Aeronautics 
"the expansion of human knowledge of phenom- 

NASA i s  enjoined t o  "arrznge 

f o r  the conduct of such measurements and observations. I1 

Inplementation of the space science program has been pro- 
ceeding well. NASA has sought the advice and counsel of the 
Space Science Board of the National Academy of Sciences, and 
the Board has been studying the s c i e n t i f i c  merits and pr ior -  
i t i e s  of the types of measurements t o  be made i n  space. The 
Board has also suggested qualified groups t o  a t tack various 
aeronautical and space problems . 

NASA i s  formulating i t s  research and development programs 
on the basis of t h i s  and other advice from i t s  fourteen ad- 
visory committees whose memberships include leading s c i e n t i s t s  
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and engineers from the universities, industry, the armed 
forces, and other Government agencies. In addition, NASA 
has negotiated with several private and Government groups 
to develop data-gathering instrumentation and later, to 
analyze the information obtained. 

Our experiments, failures as well as successes, have 
clearly demonstrated that space is accessible to man. We 
have entered one of those pivotal stages of history when a 
great change in perspective is experienced. As we orient 
ourselves toward space, we should not lose sight of the 
fact that the goals can be attained only with great 
and continued expenditures of effort, skill, and time, 
expenditures that will certainly bring large benefits in 
their train to men everywhere. 

Sincerely, 

Administrator 
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I .  INTRODUCTION 

The F i r s t  Semiannual Report o f  t h e  Nat iona l  Aeronaut ics  and 
Space Adminis t ra t ion  (NASA) is submit ted t o  Congress pursuant  t o  
S e c t i o n  206 ( a )  of  t h e  Nat ional  Aeronaut ics  and Space Act of  1958 
( P u b l i c  Law 85-568) t o  provide f o r  r e s e a r c h  i n t o  problems o f  
f l i g h t  w i t h i n  and o u t s i d e  t h e  Earth 's  atmosphere, which states: 

The Adminis t ra t ion  s h a l l  submit t o  t h e  P res iden t  
f o r  t r a n s m i t t a l  t o  Congress, semiannual ly  and a t  
such o t h e r  times as  it deems d e s i r a b l e ,  a r e p o r t  
on i t s  a c t i v i t i e s  and accomplishments. 

PRESIDENT RECOMMENDS C I V I L I A N  AGENCY 

On A p r i l  2, 1958, t h e  Pres ident  submit ted t o  Congress a 
S p e c i a l  Message c a l l i n g  f o r  t h e  c r e a t i o n  o f  a c i v i l i a n  space 
agency t o  conduct Fede ra l  a e r o n a u t i c a l  and space sc i ence  a c t i v -  
i t i e s ,  "except f o r  t h o s e  p r o j e c t s  p r i m a r i l y  a s s o c i a t e d  wi th  
m i l i t a r y  requirements  The new agency, t h e  P res iden t ' s  Message 
s t a t e d ,  should have t h e  power t o  conduct r e s e a r c h  p r o j e c t s  i n  
i t s  own f a c i l i t i e s  o r  by con t r ac t  w i th  o t h e r  q u a l i f i e d  organiza-  
t i o n s .  The agency would t h u s  be f r e e  " t o  e n l i s t  t h e  s k i l l s  and 
r e s o u r c e s  r e q u i r e d  f o r  t h e  space program wherever t h e y  may be 
found, and t o  do so  under t h e  arrangements most s a t i s f a c t o r y  t o  
a l l  concerned .*' 

CONGRESS ACTS 

After extended hear ings  during which t h e  views o f  l e a d i n g  
spokesmen f o r  both t h e  s c i e n t i f i c  communities and t h e  m i l i t a r y  
s e r v i c e s  had been obta ined ,  Congress took  f i n a l  a c t i o n  on t h e  
Nat iona l  Aeronaut ics  and Space A c t  o f  1958 on J u l y  16. ( F u l l  
t e x t  of  Act appears  i n  Appendix A ) .  

I n  J u l y  a l so  t h e  House and Senate e s t a b l i s h e d  new s t a n d i n g  
committees t o  guide  t h e  a c t i v i t i e s  of NASA. The House Committee 
on Science and As t ronau t i c s  was e s t a b l i s h e d  on J u l y  21  and t h e  
Senate  Committee on Aeronaut ica l  and Space Sc iences  was e s t ab -  
l i s h e d  on J u l y  24 (Memberships a re  l i s t e d  i n  Appendix B ) .  
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POLICY SET FOR AERONAUTICS AND SPACE 

Pol icy  f o r  t h e  n a t i o n a l  e f f o r t  was enuncia ted  i n  Sec t ion  
1 0 2  ( b )  of  t h e  Act i n  t h e s e  terms: 

The Congress d e c l a r e s  t h a t  t,he g e n e r a l  welfare and 
s e c u r i t y  of t h e  United S t a t e s  r e q u i r e  t h a t  ade- 
quate p r o v i s i o n s  be made f o r  a e r o n a u t i c a l  and 
space a c t i v i t i e s .  Such a c t i v i t i e s  s h a l l  be t h e  
r e s p o n s i b i l i t y  o f ,  and s h a l l  be d i r e c t e d  by, a 
c i v i l i a n  agency e x e r c i s i n g  c o n t r o l  over  aero-  
n a u t i c a l  and space a c t i v i t i e s  sponsored by t h e  
United S t a t e s ,  except  t h a t  a c t i v i t i e s  p e c u l i a r  
t o  o r  p r i m a r i l y  a s s o c i a t e d  wi th  t h e  development 
of weapons systems, m i l i t a r y  o p e r a t i o n s ,  o r  t h e  
defense o f  t h e  United S t a t e s  ( i n c l u d i n g  t h e  r e -  
search  and development necessa ry  t o  make e f f e c -  
t i v e  p r o v i s i o n  f o r  t h e  defense of  t h e  United 
S t a t e s )  s h a l l  be t h e  r e s p o n s i b i l i t y  o f ,  and s h a l l  
be d i r e c t e d  by, t h e  Department of  Defense; and 
t h a t  de t e rmina t ion  a s  t o  which such agency has  
r e s p o n s i b i l i t y  f o r  and d i r e c t i o n  of  any such 
a c t i v i t y  s h a l l  be made by t h e  P res iden t  * * * 

TERMS DEFINED BY ACT 

The Act d e f i n e s  t h e  term l l a e r o n a u t i c a l  and space a c t i v i t i e s "  
i n  e f f e c t ,  a s :  ( a )  r e s e a r c h  i n t o ,  and s o l u t i o n  o f ,  roblems of 
f l i g h t  w i th in  and o u t s i d e  t h e  e a r t h ' s  atmosphere; (bP development, 
cons t ruc t ion ,  t e s t i n g ,  and o p e r a t i o n  f o r  r e s e a r c h  purposes  of  
a e r o n a u t i c a l  and space v e h i c l e s ;  and ( c )  such o t h e r  a c t i v i t i e s  a s  
may be r equ i r ed  f o r  t h e  e x p l o r a t i o n  o f  space .  

The Act f u r t h e r  e x p l a i n s  t h e  te rm " a e r o n a u t i c a l  and space 
v e h i c l e s "  a s  a i r c r a f t ,  missiles, s a t e l l i t e s ,  and o t h e r  space ve- 
h i c l e s ,  manned and unmanned, l i n k e d  wi th  r e l a t e d  equipment, de- 
v i c e s ,  components, and p a r t s .  No a t tempt  was made by Congress t o  
d e f i n e  space a c t i v i t i e s  s e p a r a t e l y ;  it was recognized  t h a t  no 
exac t  l i n e  can be drawn between a i r  space and o u t e r  space... . .  
between a e r o n a u t i c s  and a s t r o n a u t i c s .  . . . . the  one merging imper- 
c e p t i b l y  i n t o  t h e  o t h e r .  

PRESIDENT'S ROLE 
I Since d i s t i n c t i o n  between non-mi l i ta ry  a e r o n a u t i c s  and space 

I Adminis t ra t ion o r  t h e  Department of Defense -- s h a l l  have respon- 
I s i b i l i t y  f o r ,  and d i r e c t i o n  o f ,  a p a r t i c u l a r  a c t i v i t y .  Sec t ion  

a c t i v i t i e s  on t h e  one hand, and m i l i t a r y  a c t i v i t i e s  on t h e  o t h e r ,  
a l s o  cannot be p r e c i s e ,  t h e  Act s p e c i f i e s  t h a t  t h e  P res iden t  s h a l l  
determine which agency -- t h e  Nat iona l  Aeronaut ics  and Space 
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201 ( e )  of t h e  Act s t a t e s  t h e  d u t i e s  of t h e  P res iden t  as fo l lows:  

(1) survey a l l  s i g n i f i c a n t  a e r o n a u t i c a l  and space 
a c t i v i t i e s ,  i nc lud ing  t h e  p o l i c i e s ,  p l ans ,  programs, 
and accomplishments of a l l  agencies  o f  t h e  United 
S t a t e s  engaged i n  such a c t i v i t i e s ;  

( 2 )  develop a comprehensive program o f  a e r o n a u t i c a l  
and space a c t i v i t i e s  t o  be conducted by agencies  of  t h e  
Uni ted  S t a t e s ;  

( 3 )  des igna te  and f i x  r e s p o n s i b i l i t y  f o r  t h e  d i r e c -  
t i o n  of  major a e r o n a u t i c a l  and space a c t i v i t i e s ;  

( 4 )  provide f o r  e f f e c t i v e  coopera t ion  between t h e  
Na t iona l  Aeronaut ics  and Space Adminis t ra t ion  and t h e  
Department of Defense i n  a l l  such a c t i v i t i e s ,  and spec- 
i f y  which of such a c t i v i t i e s  may be c a r r i e d  on concur- 
r e n t l y  by both  such agenc ie s  notwithstanding t h e  ass ign-  
ment of  primary r e s p o n s i b i l i t y  t h e r e f o r  t o  one o r  t h e  
o t h e r  of such agencies ;  and 

( 5 )  r e s o l v e  d i f f e r e n c e s  a r i s i n g  among departments  
and agenc ie s  of t h e  United S t a t e s  wi th  r e s p e c t  t o  
a e r o n a u t i c a l  and space a c t i v i t i e s  under t h i s  Act, i n -  
c lud ing  d i f f e r e n c e s  as t o  whether a p a r t i c u l a r  p r o j e c t  
i s  a n  a e r o n a u t i c a l  and space a c t i v i t y .  

N A T I O N A L  AERONAUTICS AND SPACE COUNCIL 

I n  d i scha rg ing  h i s  d u t i e s ,  t h e  P res iden t  i s  a s s i s t e d  by t h e  
Na t iona l  Aeronaut ics  and Space Council, e s t a b l i s h e d  by t h e  Act. 
The Counci l  i s  composed of  t h e  Pres ident  (who i s  Chairman), t h e  
S e c r e t a r y  o f  S t a t e ,  t h e  S e c r e t a r y  of Defense, t h e  Adminis t ra tor  of 
t h e  Na t iona l  Aeronautics and Space Adminis t ra t ion,  t h e  Chairman 
of  t h e  Atomic Energy Commission, one a d d i t i o n a l  member appointed 
by t h e  P r e s i d e n t  from t h e  Executive Branch of  t h e  Government, and 
not  more t h a n  t h r e e  o t h e r  members appointed by t h e  P res iden t  from 
p r i v a t e  l i f e .  (Membership i s  l i s t e d  i n  Appendix C ) .  

C I V I L I A N - M I L I T A R Y  LIAISON COMMITTEE 

On a d i f f e r e n t  l e v e l ,  t h e  Act e s t a b l i s h e d  a C i v i l i a n - M i l i t a r y  
L ia i son  Committee t o :  1) f a c i l i t a t e  communication between t h e  
Department o f  Defense and t h e  Nat ional  Aeronaut ics  and Space 
Adminis t ra t ion ,  and 2 )  provide a means of  c o n s u l t a t i o n  f o r  t h o s e  
two agenc ie s .  The P res iden t  appointed as  Chairman o f  t h e  C i v i l i a n -  
M i l i t a r y  L ia i son  Committee, W i l l i a m  M. Holaday of t h e  Of f i ce  of  
t h e  S e c r e t a r y  of  Defense. The Committee a l s o  i n c l u d e s  one r ep re -  
s e n t a t i v e  from t h e  Department of Defense, one from each o f  t h e  
Departments of t h e  Army, Navy, and A i r  Force,  and f o u r  from t h e  
Na t iona l  Aeronaut ics  and Space Adminis t ra t ion.  (Membership i s  
l i s t e d  i n  Appendix D.) 



- 4 -  
* '  . .  

TOP NASA ADMINISTRATORS APPOINTED 

On August 8 ,  t h e  P r e s i d e n t  appo in ted  T .  Kei th  Glennan, 
president-on-leave o f  Case I n s t i t u t e  of Technology, Cleveland,  
Ohio, as t h e  f i rs t  Admin i s t r a to r  of NASA. Hugh L.  Dryden, Direc- 
t o r  f a -  nine y e a r s  of  NASA's p redecesso r  -- t h e  Na t iona l  Advisory 
Committee f o r  Aeronaut ics  ( N A C A )  -- was appoin ted  Deputy Adminis- 
t r a t o r ,  The Seza2e confirmed t h e  appointments  on August 14, 1958. 

NASA ABSORBS NACA AND ITS FUNCTIONS 

D r ,  Glennan, f u l f i l l i n g  t h e  requi rements  o f  t h e  Na t iona l  
Aeronaut ics  and Space Ac2, proclaimed on September 30 t h a t  t h e  
Adminis t ra t ion  had been organized  and was now p repa red  t o  e x e r c i s e  
t h e  powers confe r r ed  upon it by t h e  Act. (Fo r  t e x t  of ProclamaGion 
see Appendix E ) .  NACA thereupon ceased t o  e x i s t .  A l l  i t s  func-  
t l o n s ,  poweT-s, d u t i e s ,  proper';y, and pe r sonne l  were t r a n s f e r r e d  t o  
5he  new age icy .  NASA i n h e r i t e d  from NACA a s t a f f  o f  7,956 s k i l l e d  
s s i e n t  i s t s ,  eng inee r s ,  t e c h r i c i a n s  and a d m i n i s t r a t i v e  p e r s o n i e l  
r e q u i r e d  t o  c a r r y  out  i t s  r e s p o n s i b i l i t i e s .  It a l s o  acquf red  from 
N A C A  t h e  Langley Aeronaut ica l  Laboratory,  Langley F i e l d ,  Va. ; 
A m e s  k r o r a , . S l c a l  Laboratory,  Moffett  F i e l d ,  n e a r  3an F ranc i sco  
CalSf.;  Lewis F l i g h t  Propuls ion  Laboratory,  Cleveland,  OhFo, ; t h e  
High Speed: F l i g h t  S t a t i o n ,  Edwards AFB, Cal i f . ;  and t h e  P i l o t l e s s  
A i r e r a f r  Research S t a t i o n ,  Wallops I s l a n d ,  Va. These f a c i l i t i e s  
~rigi~illy c o s t  about $350 m i l l i o n .  

S-LTTE! ics es t ab l i shmen t  i n  1915, NACA had worked c l o s e l y  wi th  
-!-e s m ~ ~ d  3es::ices i n  r e s e a r c h  necessa ry  t o  p rov ide  t h e  most e f f e c -  
tLve t y p e s  o f  m i l i t a r y  a i r c r a f t  and miss i les .  T h i s  r e l a t i o n s h i p  
C G I I ~ X U ~ S  w i th  PJPSA. Thus NASA, a l though  it i s  a c i v i l i a n  agency, 
p laya  z n  importailt r o l e  i n  suppor t  of n a t i o n a l  defense  through 
e o n t i c v a t i o n  o f  r e s e a r c h  and exper imenta t ion  of t y p e s  t h a t  NACA 
narrfed on f o r  t h e  past  f o u r  decades.  

PA.RAMOUNT GOAL OF NASA 

When t h e  new NASA o f f i c i a l l y  came i n t o  be ing ,  October 1, 1958, 
fts o r g a n i z a t i o n  -- based upon t h e  exper ienced  nuc leus  of NACA 
s c i e n t i s t s  and e n g i n e e r s  -- was ready  t o  move without  d e l a y  i n t o  
broader ,  more u rgen t  a c t i v i t i e s .  For t h e s e  a c t L v i t i e s ,  S e c t i o n  
102 (a3 of t b . ~  Act had provided a beacon i n  t h e  d e c l a r a t i o n  t h a t  
United S t a t e s  T f a c t i v i t i e s  i n  space should be devoted t o  peace fu l  
purposes  f o r  t h e  b e n e f i t  o f  a l l  mankind.I1 

I 
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II. *NASA HIGHLIGHTS - -  OCTOBER 1, 1958 -- MARCH 31, 1959 

1 9 5 8  

O c t o  1 

Octo 5 

O c t o  10 

o c t .  1 5  

Oct. 23 

NATIONAL AERONAUTICS AND SPACE A D M I N I S T R A T I O N  (NASA) 
began o p e r a t i n g  o f f i c i a l l y .  Absorbed 43-year-old 
Nat iona l  Advisory Committee f o r  Aeronaut ics  ( N A C A ) ,  
i nc lud ing  NACA s t a f f  of  s c i e n t i s t s ,  eng inee r s ,  t e c h n i -  
c a l  and a d m i n i s t r a t i v e  personnel ;  N A C A * s  Washington, 
D. C , ,  Headquarters;  and i t s  5 l a b o r a t o r i e s  and f i e l d  
s t a t i o n s .  

A NUMBER OF DEPARTMENT OF DEFENSE SPACE PROJECTS were 
t r a n s f e r r e d  t o  NASA on t h i s  d a t e  by Executive Order. 
From Navy -- P r o j e c t  Vanguard, wi th  158 s c i e n t i s t s  
and t e c h n o l o g i s t s  from t h e  Naval Research Laboratory,  
i n c l u d i n g  25 s c i e n t i s t s  from o t h e r  INRL d i v i s i o n s ,  From 
t h e  Advanced Research P r o j e c t s  Agency ( A R P A )  and from 
t h e  A i r  Force 5 space probed, 3 s a t e l l i t e  p r o j e c t s ,  and 
s e v e r a l  engine r e s e a r c h  programs, i n c l u d i n g  development 
o f  n u c l e a r  engines ,  f l u o r i n e  engines ,  and a 1.5-mill ion- 
pound-thrust ,  single-chamber rocke t  engine.  

MERCURY -- MANNED SATELLITE PROJECT -- ORGANIZED under 
NASA management and d i r e c t i o n ,  w i th  advice  and assist- 
ance of ARPA. Space Task Group formed a t  Langley 
Research Center  t o  d i r e c t  P r o j e c t  Mercury. 

PIONEER I -- FIRST SPACE PROBE -- launched from A t l a n t i c  
Missile Range ( A M R )  Cape Canaveral ,  F la . ,  by A i r  Force 
under NASA d i r e c t i o n ,  f e l l  s h o r t  of Moon o b j e c t i v e  but 
d i d  t r a v e l  about 70,700 mi l e s  i n t o  space.  

X-15 ROCKET-POWERED EXPERIMENTAL AIRPLANE -- e a r l y  s t e p  
toward space f l i g h t  -- was r o l l e d  ou t  a t  North American 
Aviat ion,  Inc. ,  p l a n t ,  Los Angeles, Ca l i f ,  

TWELVE-FOOT DIAMETER INFLATABLE S-4TELLITE was launched 
from AMR by Army under NASA d i r e c t i o n .  The rocke t  f a i l e d  
dur ing  boost  phase. 

* Details appear  i n  l a t e r  s e c t i o n s .  



- 6 -  

Nov. 7 

Nov. 8 

Dec. 3 

Dec. 6 

Dec. 16  

Jan.  1 2  

Jan.  19 

Jan.  10 

Jan ,  21 

Jan.  23 

INDUSTRY INVITED TO SUBMIT MERCURY SPACE CAPSULE DESIGN 
PROPOSALS a t  Langley Research Center  b i d d e r 3  conference,  
a t tended  by 39 miss i le  and a i r c r a f t  manufac turers .  

PIONEER I1 SPACE PROBE -- launched from AMR by A i r  Force 
under NASA d i r e c t i o n  -- f a i l e d  when t h i r d  stage d i d  not  
i g n i t e  m 

JET PROPULSION LABORATORY (JPL) TRANSFERRED TO NASA from 
Army by Execut ive Order which a l s o  s h i f t e d  DOD funds  t o  
NASA t o  cont inue  a c t i v e  J P L  p ro jec t s - in -be ing .  

NASA ENTERED AGREEMENT W I T H  ARMY on t h i s  d a t e  f o r  s e r v i c e s  
from Army B a l l i s t i c  Missiles Agency, H u n t s v i l l e ,  Ala., t o  
work on v a r i o u s  phases  of NASA p r o j e c t s .  

PIONEER I11 SPACE PROBE -- launched from AMR by Army under  
NASA d i r e c t i o n  -- t r a v e l e d  63,580 miles i n t o  space and 
produced va luab le  d a t a  on double-band Grea t  Rad ia t ion  
B e l t ,  before  f a l l i n g  ear thward and burning i n  atmosphere. 

INVENTIONS AND CONTRIBUTIONS BOARD ESTABLISHED by NASA t o  
eva lua te  s c i e n t i f i c  o r  t e c h n i c a l  c o n t r i b u t i o n s  t o  NASA 
and recommend monetary awards. 

1 9 5 9  

MERCURY CAPSULE DESIGN, DEVELOPMENT, AND CONSTRUCTION 
CONTRACT awarded by NASA t o  McDonnell A i r c r a f t  Corp., S t .  
Louis,  Moo 

HIGH-THRUST ROCKET ENGINE CONTRACT awarded by NASA t o  
Rocketdyne Div i s ion  of North American Aviat ion,  Inc. ,  
Canoga Park, Cal i f .  Cont rac t  f o r  t h i s  1.5-million-pound 
t h r u s t ,  single-chamber r o c k e t  engine was f o r  $102 m i l l i o n  
GVE'C" 4-to 6-year pe r iod .  

AGREEMENT FOR A NATIONAL PROGRAM t o  Meet S a t e l l i t e  and 
Space Vehic le  Tracking  and S u r v e i l l a n c e  Requirements f o r  
FY-1959 and FY-1960 s igned  by NASA and DOD, 

SCREENING RECORDS OF PROSPECTIVE MERCURY ASTRONAUTS by 
NASA began; a l l  c a n d i d a t e s  g r a d u a t e s  of  AF o r  Navy t e s t  
p i l o t  schools .  

C H A I R M E N  OF 1 3  NASA RESEARCH ADVISORY COMMITTEES named by 
Adminis t ra tor  Glennan. 
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Jan. 24 

Jan. 28 

Feb, 2 

Feb. 7 

Feb, 10 

Feb. 14 

Feb. 17 

March 3 

March 10 

March 11 

March 24 
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AGREEMENT TO TRANSFER CHINCOTEAGUE (Va.) NAVAL A I R  
STATION t o  NASA, J u l y  1, 1959, upon i t s  d ises tab l i shment  
f o r  Navy uses ,  w a s  reached by Sec re t a ry  of t h e  Navy 
Thomas S. Gates,  Jr., and NASA Adminis t ra tor  Glennan. 

TWELVE-FOOT DIAMETER INFLATABLE SATELLITE TEST FIRED SUC- 
c e s s f u l l y  from Wallops I s land ,  Va., reaching  a l t i t u d e  of  
75 m i l e s  and i n f l a t i n g .  

INTERVIEWS AND TESTING BEGAN FOR POTENTIAL MERCURY 
ASTRONAUTS -- 63 were s e l e c t e d  i n  i n i t i a l  t e s t s  -- 80 per-  
cent  volunteered f o r  f u r t h e r  cons ide ra t ion .  

ASTRONAUT CANDIDATES BEGAN RIGOROUS PHYSICALS a t  Lovelace 
C l in i c ,  Albuquerque, N. M. -- 32 were s e n t  i n  groups of 
6 each. 

MERCURY W I N D  TUNNEL TESTS, with McDonnell Space Capsule, 
began i n  hypersonic  wind t u n n e l  a t  Langley Research Center.  

ASTRONAUT CANDIDATES STARTED STRESS TESTS a t  AF Wright A i r  
Development Center,  Dayton, 0. -- 32 were s e n t  i n  groups 
of 5 each. 

VANGUARD I1 -- CLOUD COVER SATELLITE -- was s u c c e s s f u l l y  
launched by NASA from AMR, and went i n t o  o r b i t .  Although 
payload developed wobble, Vanguard I1 proved f e a s i b i l i t y  
of cloud cover  s a t e l l i t e s  . 
PIONEER I V  SPACE PROBE -- launched f rom AMR under  NASA 
d i r e c t i o n  -- achieved Earth-Moon t r a j e c t o r y .  
w i th in  37,300 mi l e s  o f  Moon, probe provided s i g n i f i c a n t  
r a d i a t i o n  d a t a  and went on t o  o r b i t  Sun. 

Passing 

FIRST X-15  C A P T I V E  FLIGHT (suspended from wing of B-521, 
with p i l o t  i n  cockpi t ,  made from Edwards AFB. Test w a s  
g e n e r a l l y  s a t i s f a c t o r y  desp i t e  f a i l u r e  of one X-15 gen- 
e r a t o r  which c u r t a i l e d  f l i g h t  t i m e .  

PROJECT SCOUT DETAILS announced by NASA. 

VEGA VEHICLE CONTRACT -- $5 MILLION -- awarded t o  General 
E l e c t r i c  t o  develop second s t a g e  engine.  
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1 1 1 .  THE NASA PROGRAM 

PROJECT MERCURY 

MANNED SATELLITE PROJECT ORGANIZED 

R e s p o n s i b i l i t y  f o r  Program -- NASA h a s  management and t ech -  
n i c a l  r e s p o n s i b i l i t y  f o r  P r o j e c t  Mercury -- t h e  U. S. manned 
s a t e l l i t e - p r o g r a m  -2 wi th  t h e  a d v i c e  and a s s i s t a n c e  o f  t h e  
Advanced Research P r o j e c t s  Agency of t h e  Department of Defense. 

Space Task Group S p e c i f i c a t i o n s  -- On October 5, 1958, 
NASA fo rma l ly  organized  P r o j e c t  Mercury t o :  1) p l a c e  a manned 
space capsule  i n  o r b i t a l  f l i g h t  around t h e  Ea r th ;  2 )  i n v e s t i g a t e  
man's r e a c t i o n s  t o  and c a p a b i l i t i e s  i n  t h i s  environment;  and 
3 )  r ecove r  capsule  and p i l o t  s a f e l y .  A NASA Space Task Group 
(organized  t o  d i r e c t  t h e  p r o j e c t )  a t  Langley Research Cen te r  
drew up s p e c i f i c a t i o n s  f o r  t h e  Mercury capsule ,  based on s t u d i e s  
by NACA during t h e  preceding  1 2  months, and on d i s c u s s i o n s  w i t h  
t h e  A i r  Force which had been conduct ing  r e l a t e d  s t u d i e s .  

Design -- Development -- Represen ta t ives  of  39 p rospec t ive  
b i d d e r s  a t t ended  a conference a t  Langley, November 7. By 
December 11, twelve  firms had made d e t a i l e d  t e c h n i c a l ,  c o s t ,  
and management p roposa l s .  NASA announced January  1 2 ,  1959, t h a t  
McDonnell A i r c r a f t  Corp. had been s e l e c t e d  t o  des ign ,  develop,  
and b u i l d  t h e  capsu le .  

Boosters  Procured -- During t h i s  r e p o r t  p e r i o d  (October  1, 
1958 -- March 31, 1959) NASA made arrangements  t o  procure  r o c k e t  
motors f o r  f l i g h t  t e s t s  and f o r  e v e n t u a i  o r b i t a l  f i i g h t s .  
t e s t  p ropu l s ion  v e h i c l e ,  comprising a c l u s t e r  of  f o u r  large 
s o l i d - p r o p e l l a n t  r o c k e t  motors,  was des igned  and a c o n t r a c t o r ,  
North American Avia t ion ,  Inc. ,  was s e l e c t e d .  Orders  were a l s o  
p l aced  f o r  Redstone and J u p i t e r  b o o s t e r s  t o  be used i n  t h e  
f l i g h t - t e s t  program, and f o r  Atlas b o o s t e r s  t o  be u t i l i z e d  b o t h  
i n  f l i g h t  t e s t s  and i n  o r b i t a l  f l i g h t s .  

A 

Estimated Overa l l  Cost -- T o t a l  c o s t  o f  P r o j e c t  Mercury 
du r ing  F i s c a l  Years 1959 and 1960 i s  es t ima ted  a t  $128 m i l l i o n .  

mRCURY DEVELOPMENT PROGRAMS 

F l i g h t  Tests and Suppor t ing  P r o j e c t s  -- Development rograms 
i n  which t h e  NASA Space Task Group i s  en  aged inc lude :  
Drop Tests ;  2 )  Escape-Systems S t u d i e s ;  37 F ree -F l igh t  and Wind- 
Tunnel I n v e s t i g a t i o n s ;  4 )  Impact T e s t s ;  5 )  Parachute  Tests;  and 
6 )  Tests  o f  t h e  Life-support  System. 

17 A i r -  

I 
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Pre l imina ry  t e s t s  of t h e  recovery parachute  and measurement 
of impact fo,-ces were made i n  t h e  drop a r e a  of  F t .  Bragg, N. C., 
and ove r  trhe a i r f i e l d  a t  West Point ,  Va. The recovery  system i s  
now be ing  t e s t e d  a t  NASA9s Wallops I s l a n d  S t a t i o n  by dropping 
f u l l - s c a l e  model capsu le s  from very h igh  a l t i t u d e s .  From exam- 
ina t , i on  of  t h e  r e t r i e v e d  capsules  and of f i l m s  t aken  from j e t  
a i r c r a f t ,  t h e  behavior  of t h e  capsules  du r ing  recovery  a r e  be ing  
s t u d i e d  i n  d e t a i l  a t  Langley Research Center .  

The manned Mercury capsu le  w i l l  be topped wi th  a r o c k e t  sys- 
t e m  t o  f r e e  it from t h e  b o o s t e r  if t r o u b l e  develops a t  any t i m e  
from launching  through burnout of any s t a g e  of  t h e  p ropu l s ion  
system. A t  p r e s e n t ,  s c i e n t i s t s  a r e  u s i n g  f u l l - s c a l e  models t o  
determine t h e  proper  alignment of escape-rocket  nozz le s  and of  
t h e  f o r c e s  t h a t  t h e  Tockets  exert  on t h e  capsu le .  

Free  F l i g h t  and Wind Tunnel T e s t s  o f  Models -- A t  Wallops 
I s l a n d ,  r e s e a r c h  r o c k e t s  a r e  being employed t o  boost capsu le  
models t o  h igh  a l t i t u d e s ,  where they  a r e  s u b j e c t e d  t o  v e l o c i t . i e s  
approaching t h o s e  of s a t e l l i t e s .  The purpose i s  t o  i n v e s 3 i g a t e  
s t a b i l i t y ,  r e - en t ry  dynamics, and a f t e r b o d y  hea t ing .  Wind tun-  
n e l  i n v e s t i g a t i o n s  w i l l  be made t o  determine t h e  b e s t  aerodynamic 
shape and t o  determine l i f t ,  drag, s t a b i l i t y ,  and p r e s s u r e  d i s -  
t r i b u t i o n ,  f l u t f e r ,  h e a t  t r a n s f e r ,  and o t h e r  c h a r a c t e r i s t i c s  of  
t h e  capsu le  i n  v e l o c i t y  r anges  from Mach .5 t o  Mach 20 -- o r  up 
t o  some 13,000 miles p e r  hour. 

Water and Land Impacts Studied -- The recovery  p l a n  f o r  t h e  
manned capsu le  i s  based on a water l and ing .  Landing t e s t s  i n  
t a n k s  a t  Langley i n d i c a t e  t h a t  p re l imina ry  des igns  of t h e  Mercury 
ca.psule car, come t.0 res t  s a f e l y  a f t e r  s t r i k i n g  water  a t  a v e l o c i t y  
of 30 f e e t  p e r  secccd. To wi ths tand  more se-rere shock i n  t h e  
even t  of ground I s r d i n g ,  a v a r i e t y  o f  m a t e r i a l s  a r e  belng s t u d i e d :  
f o r  example, fitjmcs z e l l u l o s e  and honeycomb arrangements of  cor-  
ruga ted  p l a s t i c  and a lminwn .  

Recovery Parachute  -- The Mercury capsu le  w i l l  b e  wingless 
To b r i n g  it s a f e l y  and s t a b l y  t o  Ea r th ,  two pa rachu tes  w i l l  be 
employed, w i t h  ano the r  two i n  r e s e r v e  f o r  emergency use.  The 
f i rs t  ( o r  drogue)  i s  a smal l  r ibbon parachute  t h a t  w i l l  open at 
a n  a l t i t u d e  of about 70,000 f ee t .  Th i s  drogue w i l l  t r a i l  t h e  
capsu le  and prevenr, t - m b l i n g ,  and a t  about 1G,000 f e e t  w i l l  drag 
o u t  t h e  second ( o r  r ecove ry )  parachute .  The r ecove ry  ? c h u t e ,  62 
f e e t  in diameter ,  w i l l  lower t h e  capsule  to h a t e r  o r  ground. If 
t h e  pr imary pa rachu tes  f a i l  t o  be e j e c t e d ,  a p i l o t  Vchute and 
a n o t h e r  f u l l - s c a l e  recovery  'chute w i l l  be r e l e a s e d .  Bo%h auto-  
ma t i e  and manual r e l e a s e  mechanisms are provided.  I n v e s t i g a t i o n s  
are  being made t.0 t e s t  sna tch  and shock f o r c e s  involved  i n  para- 
chute  releases a t  h igh  a l t i t u d e s .  Motion p i c t u r e s  and t e l e m e t r y  
r e c o r d  performance da ta .  Information de r ived  from t h i s  work w i l l  
be v a l u a b l e  i l z  developing parachutes  f o r  h i g h - a l t i t u d e  mis s ions  
o f  a l l  t y p e s .  
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I N I T I A L  ACCOMPLISHMENT GOALS 

B a l l i s t i c ,  Sub-o rb i t a l ,  and O r b i t a l  F l i g h t s  -- Before o r b i -  
t a l  f l i g h t .  i s  a t tempted ,  t h e  Mercury capsule  w i l l  be launched on 
b a l l i s t i c  p a t h s  of  i n c r e a s i n g  range.  The f irst  shor t - range  ba l -  
listic f l i g h t s  w i l l  be made a t  Wallops I s l a n d .  
f l i g h t s  w i l l  be made from t h e  A t l a n t i c  M i s s i l e  Range. 
ba1li:Lic and sub-o rb iza l  f l i g h t s  prove t h e  system sound w i l l  
o r b i t a l  f l i g h t s  be a t tempted .  

manned c r b i t a l  f l i g h t s  w i l l  not  be undertaken u n t i l  r epea ted  un- 
manned missions have been s u c c e s s f u l .  

Longer range  
Only a f t e r  

Manned F l i g h t s  -- Some s u b - o r b i t a l  f l i g h t s  may be manned, bu t  

Mercsry Orb i t  -- The manned Mercury capsu le  w i l l  be p l aced  
i n  o r b i t  high efiough t o  permit  it a 24-hour l i f e t i m e .  I n i t i a l  
f l i g h t s ,  however, w i l l  be l i m i t e d  t o  t h r e e  o r b i t s ,  o r  t o  about  
f o u r  and one-half  hours.  Descent w i l l  be s t a r t e d  by f i r i n g  
r e t r o - r o c k e t s  

I r is t rumentat ion -- Ins t ruments  w i l l  be inco rpora t ed  t o  eva l -  
u a t e  t h e  pilotts r e a c t i o n  t o  space  f l i g h t  and t o  measure and 
n;cnit.cr ;.onditFons i n s i d e  and o u t s i d e  t h e  capsule .  There w i l l  be 
a system f o r  two-way communication between p i l o t  and ground s t a -  
-t--ons where t e l eme te red  d a t a  w i l l  a l s o  be recorded .  Other ground 
'mxrumen ta t ion  w i l l  t r a c k  t h e  Mercury s a t e l l i t e  i n  o r b i t ,  t r i g g e r  
t h e  d e s c e n t  system, and p r e d i c t  where t h e  capsule  w i l l  l and .  

-- IEFCUR'S -- PlLOT SELECTION 

gpecial Ads-fscFy Committee on Li fe  Sc iences  E s t a b l i s h e s  
Cricer-=? -- As important, as developing a space-worthy capsu le  a r e  
The s e l e c t i o n  and t r a l n i n g  of t h e  capsu le ' s  human occupant .  On 
Oz tobe -  2'7, 1958, NASA e s t a b l i s h e d  a S p e c i a l  Advisory Committee :E 
Li fe  S c : ; e r T e s ,  'co "ac t  i n  c o n s u i t i n g  c a p a c i t y  i n  a s s i s t i ng  NASA i n  
c a r r y i n g  out  i t s  r e s p o n s i b i l i t i e s  t o  conduct a manned space vehi-  
c l e  program." D r .  W. Randolph Lovelace 11, of t h e  Lovelace 
Founda5ion f o r  Medical Educat ion and Research, Albuquerque, N. M e ,  
was des igna ted  Chairman o f  t h e  Committee. 
in Appendix F . ?  

(Membership i s  l i s t e d  

Q u a l i f i c a t i o n s  and a t t r i b u t e s  r e q u i r e d  o f  t h e  p ionee r  U .  S. 
a s t r c n a u t  were e s t a b l i s h e d  by NASATs S p e c i a l  Committee on Li fe  
Sc iences  l a t e  i n  1958. To q u a l i f y ,  a cand ida te  had t o :  1) have 
a degree,  o r  t h e  equ iva len t ,  i n  p h y s i c a l  s c i e n c e  o r  eng inee r ing ;  
2 )  be a graduate  of a m i l i t a r y  t e s t - p i l o t  s choo l ;  3 )  have a t  
l e a s t  l , j O O  hours  f l y i n g  t ime i n c l u d i n g  a s u b s t a n t i a l  amount i n  
hfgh-performance j e t s ;  4) be younger t h a n  40; 5 )  be no t a l l e r  
t h a n  5 9  13"; 6 )  be i n  superb  p h y s i c a l  c o n d i t i o n ;  and 7 )  posses s  
psychologica l  a t t r i b u t e s  s p e c i f i e d  by t h e  L i f e  Sc iences  Committee. 
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The committee a l s o  gave advice on o t h e r  human a s p e c t s  o f  
P r o j e c t  Mercury, i nc lud ing  t r a i n i n g  c r i t e r i a .  Seve ra l  m e m b e r s  
made sugges t ions  on human engineer ing  and equipment des ign  while  
t h e  mock-up f o r  t h e  capsule  was being cons t ruc t ed  by McDonnell 
A i r c r a f t .  

A i r  Force,  Navy, Marine Test P i l o t s  Screened -- E a r l y  i n  
January,  1959, NASA screened t h e  r e c o r d s  of  473 A i r  Force,  Navy, 
and Marine Corps o f f i c e r s ,  a l l  graduates  of  A i r  Force o r  Navy 
t e s t - p i l o t  schools .  One hundred and t e n  were s e l e c t e d  as poten- 
t i a l  cand ida te s ,  t o  be brought t o  NASA Washington Headquarters 
i n  t h r e e  groups f o r  p re l imina ry  b r i e f i n g  and pe r sona l  i n t e rv i ews .  

63 men m e t  a l l  b a s i c  requirements.  
of con t inu ing  through more r igo rous  t e s t i n g  t h a t  would narrow 
t h e  f i e l d  t o  t h e  men who would a c t u a l l y  be t r a i n e d  f o r  t h e  
Mercury program. 
p l a n s  t o  i n t e r v i e w  and t e s t  t h e  t h i r d  group were cance l l ed  as 
unne ce s s a r y  . 

O f  t h e  two groups interviewed on February 2 and February 9, 
These were g iven  t h e  choice 

When 80 percent  of  t h e  63 men volunteered ,  

F u r t h e r  Tes ts  Narrow F i e l d  -- On t h e  b a s i s  of t e c h n i c a l  
i n t e rv i ews ,  p s y c h i a t r i c  in te rv iews ,  and psychologica l  and a p t i -  
t u d e  tes ts ,  t h e  number of  candida tes  was reduced t o  32. Between 
February 7 and March 28, t h e s e  men were g iven  i n t e n s i v e ,  week- 
long  p h y s i c a l  examinations a t  the  Lovelace Foundation, Albuquerque, 
N. M. Thirty-two cand ida te s  were s e n t  t o  t h e  AF Wright A i r  
Development Center,  Dayton, O., f o r  stress, hea t ,  cold,  a l t i t u d e  
and o t h e r  t e s t s .  

F i n a l  Seven Se lec t ed  i n  A p r i l  -- Records of  cand ida te s  were 
eva lua ted  by t h e  Space Task Group and seven p i l o t s  were s e l e c t e d .  

T r a i n i n g  -- The p i l o t s  chosen f o r  t h e  P r o j e c t  Mercury satel-  
l i t e  capsule  w i l l  be based wi th  t h e  Langley Space Task Group and 
w i l l  undergo ex tens ive  t e c h n i c a l  t r a i n i n g  and cond i t ion ing  a t  
o t h e r  r e s e a r c h  c e n t e r s  and a t  Navy and A i r  Force bases  be fo re  
s u b - o r b i t a l  and o r b i t a l  f l i g h t s  a r e  made. 

THE x-15 -- RESEARCH AIRPLANE 

FIRST X-15 AIRPLANE ROLLS OUT 

E a r l y  S tep  Toward Manned Space F l i g h t  -- on October 1 5 ,  1958, 
t h e  f irst  o f  t h r e e  X-15 rocket-powered r e s e a r c h  a i r c r a f t  was r o l l e d  
out  a t  t h e  Los Angeles p l a n t  of North American Aviat ion,  Inc .  
The X-15 is  not in tended  as  a t r u e  space v e h i c l e ,  and it w i l l  not  
be launched i n t o  an  Ea r th  o r b i t .  It is ,  i n s t e a d ,  a "near-space" 
v e h i c l e  t h a t  w i l l  r each  a l t i t u d e s  o f  about 100 miles, p e r m i t t i n g  
s tudy  o f  f l i g h t  problems o u t s i d e  t h e  atmosphere. 
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Experimental  Data t o  Be Gathered -- After be ing  c a r r i e d  
a l o f t  by a B-52 mother s h i p ,  t h e  X-15 w i l l  be launched f o r  man- 
ned f l i g h t  a t  t h e  pe r iphe ry  of t h e  atmosphere. 
which w i l l  o p e r a t e  a t  much h i g h e r  speeds  t h a n  any achieved i n  
p rev ious  manned f l i g h t s ,  w i l l  g i v e  much new o p e r a t i o n a l  expe- 
r i e n c e  and d a t a  from t h e  fo l lowing:  l )  F u l l - s c a l e  i n - f l i g h t  
measurements w i l l  be made of s k i n  t empera tu res  a t  v a r i o u s  loca -  
t i o n s  throughout t h e  p lane  under t h e  seve re  h e a t i n g  c o n d i t i o n s  
of  t h e  t e s t ;  2 )  F i r s t  a c t u a l  expe r i ence  w i l l  be ob ta ined  i n  
determining t h e  a b i l i t y  of  t h e  p i l o t  t o  c o n t r o l  t h e  p lane  under  
t h e  g r e a t  a c c e l e r a t i o n s  and h igh  g- loads of near-space f l i g h t ;  
3 )  Two s e p a r a t e  s e t s  of c o n t r o l s  -- aerodynamic and space 
( r o c k e t )  -- w i l l  be t e s t e d ;  4 )  Aeromedical i n fo rma t ion  on t h e  
p i l o t  and h i s  a b i l i t y  t o  c o n t r o l  t h e  p l ane  dur ing  c o n d i t i o n s  of  
prolonged we igh t l e s sness  w i l l  be ob ta ined .  

T h i s  p lane ,  

STATUS OF x-15 

J o i n t  NASA-Air Force-Navy Pro.ject -- A j o i n t  NASA-Air Force- 
Navy p r o j e c t ,  begun i n  1954, t h e  X-15 was d e l i v e r e d  t o  Edwards 
A i r  Force Base s h o r t l y  a f t e r  r o l l - o u t ,  where f o r  s e v e r a l  weeks 
i t  underwent e x t e n s i v e  ground t e s t i n g  by t h e  Government and by 
North American. Modif ica t ions  were found t o  be necessa ry ;  t h e s e  
i n c l u d i n g  r e r o u t i n g  some e l e c t r i c a l  w i r i n g  from a r e a s  where h igh  
temperature  i s  expected and i n s t a l l i n g  a d d i t i o n a l  i n s p e c t i o n  
ha tches  e 

"Captive" F l i g h t  Test  f o r  S t a b i l i t y  -- The B-52 mother s h i p  
was modified t o  i n c o r p o r a t e  a pylon under t h e  r i g h t  wing from 
which t h e  X - 1 5  i s  suspended. On March 10, 1959, a t  Edwards AFB, 
t h e  X - 1 5  was t aken  a l o f t  f o r  t h e  f irst  t ime w i t h  t h e  t e s t  p i l o t  
i n  t h e  cockpi t .  Major o b j e c t i v e  was t o  determine t h e  s t a b i l i t y  
of  t h e  mother s h i p  and t h e  X-15 i n  f l i g h t ,  bu t  t e s t s  were a l s o  
made of some of t h e  X-159~ i n s t rumen ta t ion .  The B-52 c i r c l e d  a t  
a speed of Mach 0.8 a t  38,000 f e e t ;  s t a b i l i t y  was found t o  be 
e x c e l l e n t ;  t h e r e  was no a p p r e c i a b l e  f l u t t e r  o f  t h e  X-15 on t h e  
pylon.  

Generator F a i l u r e  Shor tens  Test  F l i g h t  -- The t e s t  pe r iod ,  
i n t ended  t o  l a s t  two hours ,  was c u r t a i l e d  a f t e r  an  hour and e i g h t  
minutes  of f l i g h t ,  when a g e n e r a t o r  i n  t h e  X-15 f a i l e d  and smoke 
e n t e r e d  t h e  cockp i t .  The coupled p l a n e s  were brought down with-  
ou t  f u r t h e r  i n c i d e n t .  

Fu r the r  Capt'ive and Gl ide  F l i g h t s  t o  be Made -- I n  some l a t e r  
runs ,  t h e  emergency f u e l  j e t t i s o n  s y s t e m  w i l l  be t e s t e d ;  i n  o t h e r  
f l i g h t s  t he  p l ane  w i l l  g l i d e  t o  t h e  ground without  power t o  t e s t  
i t s  c o n t r o l s  and l and ing  g e a r .  

Powered F l i g h t  T e s t s  Planned -- F l i g h t s  wi th  a n  i n t e r i m  
engine should t a k e  p l ace  l a t e r  t h i s  year .  On t h e s e  f l i g h t s ,  t h e  
X-15 w i l l  not ach ieve  maximum performance because t h e  i n t e r i m  



engipe -'- c a l l e d  t h e  LR-11 -- has o n l y  about  one-fourth t h e  
power expec ted  from t h e  f ir ,al  engine,  t h e  XLR-99. The f i n a l  
eng ine  i s  i n  advanced s t a g e s  o f  developmental  t e s t i n g  a t  t h e  
North American p l a n t ;  del'I.trery i s  expec ted  l a t e  i n  1959 o r  e a r l y  
i n  3960, 

NEW FACILITIES TO MONITOR X-15 

Tracking Range Ready -- The X-lj t r a c k i n g  netwcrk ( P r o j e c t  
High Range) was b t r i l t  by t h e  Air Force,  w i th  t h e  E l e c t r o n i c  
Engineer ing  Co., San%a Ana, CalTf., as  des ign  and ccns f ruc3 ion  
c o n t r a c t o r ,  The network w i l l  f a c i l i t a t e  t r a c k i n g  t h e  X-lj cn  
i t s  firs% f r ee  f l i g h t s  l a t e r  this year .  
s a f e t y  ar,d a i r c r a f t  cond3+,lons w i l l  be t r a n s m i t t e d  t o  t h e  ground 
by a combinat icn zf s a d a r ,  t e le rne ter ing ,  and r a d i o  equipment,, 
The range  w f 1 3  Ce opera t ed  and maintained by.NASA p e r s n n m l  dur- 
ifig t h e  X-15 f l i g h t  program, 

E l e c t r o n i c  d a t a  on p i l o t  

Three Ground S t a t i o n s  -- The network extends 485 miles from 
Wendover AFB, Utah, t o  Edwards AFB, C a l i f . ;  th-ee grcund s t a t i o n s  
w i l l  remain i n  communication w i t h  each  o t h e r  and with t h e  a i r c r a f t  
p i l o t  a t  a l l  t imes  v i a  u l t r a - h i g h  f requency  r a d i o  trmsrnitters 
and ground lines, 
t w o  uprange s t a z i o n s  aye a t  Beat ty  and EPy, Nevada, 

I E s t r m e n t a t i o n  -~ --- Ins t rumen ta t ion  p rov ides  a cont inuaus  
f l e w  3 irzfoi-maticn DP, tempe-atures, s t r a i n s ,  p s ' e s s r e s ,  e t c . ,  a t  
f imerGu cheek poi r , t s  ir..c,tde and o u t s i d e  the X - L ~ ,  p l u s  p h y s f o l -  
o g i c a l  d a t a  on t h e  p i l o t  e 

The master c o n t r o l  s t a t i o n  i s  a t  Edwal-ds AFB; 

DYNA-SOAR R,ESEARCH GL :DER, - 
1__-- I-- 

FOLLOW-ON TO THE X s  

J o i n t  A i r  Force-NASA Pro jec t  -- A hj-personic,  rocke t -bocs ted  
vei?ic;e wi th  swept-back d e i t a  wings capable  o f  g l ide - speeds  in 
Gxcess of 12,OOC -Feet* p e r  second, Dyna-Soar :DS-P) 5 s  a i c i n t  
NASA-Air Force unde-teking. Pre l iminary  s t c d  l es  began i n  1956. 
The p u r p s e  o f  t h e  g l i d e r ,  which w i l  be manned, i s  f o  p m T F i d e  
r e s e a r c n  informstion x r e  advan-.eci %an ~ n a ~  obtainabLe f rom the 
X-15 and t o  i n d i c a c e  whether s u c h  a v?h??l t . .  ':as rn i1 , i ta ry  n c s s i -  
D i P i t i e s  0 

a .  

Prozer t  R e s p o r s i b i l i t y  arid S t a t u s  -- Over -a l l  t e c h n i c a l  eon- 
crol of t h e  pscjecL IS t h e  r e s p c n s i b i l f t y  of t h e  A i r  Force,  a c t i n g  
w i t h  t h e  advice  and a s s i s t a n c e  of NASA, which i s  a l s o  r e s p o n s i b l e  
f o r  t h e  research ins t rumen ta t iop .  I n  a d d i t i o n ,  NASA is prov id ing  
c o n t r a c t c r s  w i th  c e c h n i c a l  infcrmacion OR t h e i r  p r o p o s a l s  th rough 
w i r ~ d  t,unr,el and a n a l y t i c a l  r e s e a m h  on t h e  Dyna-Soar p r o j e c t .  



NASA SPACE PROBES 

FOUR MISSIr3MS I N  SIX MONTHS -- 

Three Out o f  Four  A t t a i n  Important, Goals -- I n  October,  
NoTrember, and December 1958, and i n  March 1959, f o u r  space probes 
were aL5empted undcr NASA management. 
s e r l e s  e The2-- payloads were v a r i o u s l y  inst3rumented t o  r e p o r t  
r a d i a t i o n ,  magnetism, micrometeor impacts ,  and o t h e r  s c i e n t i f i c  
d a t a .  T h r e e  of .-,he missions succeeded i n  a t t . a i n i n g  impor tan t  
o b j e c t i v e s .  One f a i l e d  completely.  

A l l  were of t h e - P i o n e e r  

PIONEER I y - 7  FIRST SPACE PROBE 

C h a T a c t e r l s t i z s  arid -- M.Lssio11 -- Launched f r o n  t h e  A t l a n t i c  
Missile Range (AMR!, Cape Canaveyd., ? la . ,  on  0zt.ober 10, 1958 -- wi th  t h e  Air Force a3 execu t ive  agent  -- Pioneer  I employed a 
Thor-Able-1 b o o s t e r  w i t h  a Dayload 29 inches  i n  d iameter .  30 I -  

i n c h e s  l o n g ,  weighing 79 p;>in&s. 
ach ieve  a f l i g h t .  ?atn Lhar, would c l o s e l y  approach che Moon. 

I - G ~  p-imary mis s ion  was t o  

FLLgh:, gatJ; Lauiching was a t  3:42 aom,p  13 seconds a f t e r  
scheduled lif";o_[f, The f i r s t  and second s tages  performed w e l l ,  
bu t  a t  t h i r d - s a g e  b w n o u t  t h e  -aeLoz'Lcy was about  500 f e e t  p e r  
second l e s s  t h a n  tha; r e q u i r e d  t o  escape EaxhVs grav;ty. I n  
sedition, t h e  . th i rd  s t a g e  had y;laed about  L60, and had p i t c h e d  
up r iear ly  15% Eir attemp!  WE^:^ ma?e t o  eor::rert t h e  payload of' 
-i,he probe i n t o  a kgh.-c7: ;-Lrude r ,a t ;e l l f te  by f i i r l ng  t h e  fourt;h 
s t a g e .  T h e  t empera ture  i:L.-fr!e t ~ e  probe, h3weire?t, was LOO l o w  
for the n;e:*cury t s a t d t ~ ~ i ~ e : .  -,c .'unction; t h e  i - " o ~ r t ~ I - ~  s t a g e  cou!_d n o t  
be  j-gr,ited The paylaad trs\.elec? approximasely 70 700 s t a t u t e  
miles  above the  Ear thvs  s u r f a c e  d u r i n g  i t s  L 3 - b . ~ ~ r  f l i g h t  be fo re  
r e -en te r ing  tix ri3mosphere acd bul-nhg. 

Performance -- Analys is  by NASA, t h e  A i r  F o r r ~ ,  and Space 
Technology LabGrat o r i e s .  In: d i  s c l c s e d  :;hat$ b:rm-en gas f l o w  
d u r i n g  separetf-on €rom t h e  secc;r.d s tage  was probably  <he cause 
o f  disor ie l%atFoc i n  t h e  t i 7 L r - d  s tage . Accordingly,  b o o s t e r  
mx!if icat iorLs w e x  rr.ade and secord-s tage  r e t r o - r c c k e t s  i n s t a l l e d  
for Pioneer  s h o t s  t o  come t,o e l in i ina t e  t h f s  troublec Other  per- 
formar,ce d a t a  from t h e  P ioneer  I fiighrl i cc luded :  

1 . The magnet,omcter, micrometeor decec to r ,  and 
t h e  2c;xnand r e c e i v e r  and t r ansponder  func t ioned  
sat, i E fa :: t. o r i I y 

2 .  The i o n i z a t i o n  chamber messurin? r a d i a t i o n  
i n t e n s i t % y  developed a l e a k ,  making in fo rma t ion  
_from it  d i f f j - c u l t  t o  i n t e r p r e t .  Howeve-, d a t a  
i j c r i fy i rg  t k e  ex!-stencs of t h e  new-found Great 



c 

Radia t ion  B e l ? 9  between 2,000 and 13,000 miles 
were obta ined .  

3. Because t h e  probe d i d  not g e t  c l o s e  enough 
t o  t h e  Moon, a scanner i n  t h e  payload d i d  not 
ope ra t e  . Its  t r i g g e r i n g  mecharrisms were de- 
s igned  t o  be s e t  o f f  by p h o t o e l e c t r i c  c e l l s  
a c t i v a t e d  by t h e  l i g h t  o f  t h e  Moon i f  t h e  probe 
had approached c l o s e l y  enough. 

PIONEER I1 FAILS 

Mission Same as That of Pioneer I -- The second NASA space 

Af te r  launching a t  2 : 3 O  a.m.,  t h e  

probe -- aga in  with t h e  A i r  Force as  execuzive agent -- was 
launched, November 8, 1958, from AMR. It was s i m i l a r  i n  a l l  
b a s i c  r e s p e c t s  t o  Pioneer  1, 
first  and second s t a g e s  of t h e  Thor-Able-I b o o s t e r  f i r e d  on 
schedule .  The t h i r d  s t a g e  separa ted  c l ean ly ,  but  f a i l e d  t o  
i g n i t e .  The unsepara ted  t h i r d  and f o u r t h  stages reached an a l t i -  
t u d e  of  963 miles  and t r a v e l e d  some 7,500 miles  be fo re  burning 
o u t  . 

Cause of  F a i l u r e  Under Study -- Although t h e r e  are a number 
o f  p o s s i b l e  causes  f o r  t h i r d - s t a g e  i g n i t i o n  f a i l u r e ,  t h e  s p e c i f i c  
cause has  ye t  t o  be determined. A review of t h e  p o s s i b i l F t i e s  
was begun i n  November 1958, t o  a s c e r t a i n  p o s s i b l e  c o r r e c t i v e  
a c t i o n .  

PIONEER 111 I S  QIJALIFIED SUCCESS 

Charaz t e r i s c l  2s and Missior. -- The t h i r d  NASA-directed space 
probe -- with  t h e  Army as execut ive  agent  -- was launched from 
AMR a t  12:45 a.m., December 6, 1958, by a Juno I1 rocke t .  The 
probe c o n s i s t e d  of E 12.95-pound, go ld-p la ted ,  instrumented pack- 
age boosted by a modified Army J u p i t e r  rocket as t h e  f irst  stage; 
c l u s t e r e d ,  scaled-down, CPL-developed Sergeant  r o c k e t s  as t h e  
second and t h i r d  stages; ar,d a s i n g l e  scaled-down Sergeant  rocke t  
a s  f o u r t h  s t a g e .  
t h e  s c i e n t i f i c  payload i n  $he v i c i n i t y  of  t h e  Moon, was not  
accomplished . 

The primary missfon of P ioneer  111, t o  p l ace  

F l i g h t  Data; Rad ia t ion  -- However, t h e  probe produced exce l -  
l e n t  r a d i a t i o n  d a t a  on both upward and downward l e g s  o f  i t s  
f l i g h t ,  s l i c i n g  through t h e  r a d i a t i o n  r eg ion  on i t s  63,580-mile 
journey .  P ioneer  I11 e s t a b l i s h e d  t h e  e x i s t e n c e  of two bands of 
r a d i a t i o n :  
miles, and an  o u t e r  b e l t  having a peak a t  about 10,000 mi les  from 
t h e  Ea r th .  Beyond 10,000 miles,  t h e  r a d i a t i o n  d iminishes  s t ead -  
i l y ;  P ioneer  I11 i n d i c a t e d  it beccmes very weak beyond 40,000 
miles . 

an i n n e r  b e l t  having peak i n t e n s i t y  a t  about 2,000 
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S l i P h t l y  E a r l y  Cut-off P reven t s  Escape -- The f i r s t - s t a g e  
J u p i t e r  cut  off s e v e r a l  seconds t o o  e a r l y ,  p reven t ing  t h e  v e h i c l e  
from a t t a i n i n g  escape v e l o c i t y .  Exact cause of t h e  e a r l y  cu t -o f f  
i s  unknown, but  i n d i c a t i o n s  are  t h a t  t h e  f u e l  d e p l e t i o n  swi t ch  
malfunctioned. 
dur ing  a 38.6-hour f l i g h t  be fo re  it r e - e n t e r e d  t h e  atmosphere and 
burned over A f r i c a .  

The v e h i c l e  t r a v e l e d  63,580 m i l e s  i n t o  space 

Performance --. Pre l imina ry  e v a l u a t i o n  of d a t a  ga the red  from 
Pioneer  I11 i n d i c a t e s :  

1. C l u s t e r  spin-up, l i f t o f f ,  and i n i t i a l  f l i g h t  
phase up t o  approximately 176 seconds were normal. 

2. A t  176.2 seconds,  t h e  cu t -o f f  s i g n a l  was g iven  
t o  t h e  power p l a n t  by t h e  f u e l  d e p l e t i o n  swi tch ,  
3.7 seconds t o o  e a r l y .  

3 .  These e a r l y  e v a l u a t i o n s  i n d i c a t e d  two major 
d e v i a t i o n s  of  t h e  Pioneer  probe from t h e  p r e d i c t e d  
f l i g h t  pa th :  a )  The e a r l y  cutorf '  of t h e  b o o s t e r  
due t o  mal func t ion  of  t h e  d e p l e t i o n  swi tch  c f r -  
c u i t r y  r e s u l t e d  i n  a v e l o c i t y  d e f i c i t  of 382 m i l e s  
p e r  hour and lo (down) p i t c h  v e l o c i t y  angle  devi-  
a t i o n  a t  i g n i t i o n  of Stage 2 ;  b )  F u r t h e r  a n g u l a r  
d e v i a t i o n s  developed dur ing  burning of S tages  3 
and 4 ,  r e s u l t i n g  i n  a n  a d d i t i o n a l  v e l o c i t y  l o s s  
o f  88 miles p e r  second, a p i t c h  d e v i a t i o n  of 1.1' 
down and a yaw d e v i a t i o n  of 4 . 6 O  t o  t h e  r i g h t .  

4. The payload inc luded  two Geiger-Mueller t ube  
r a d i a t i o n  d e t e c t o r s ,  a pho to -ce l l  swi t ch ing  u n i t  
and a "de-spin" mechanism, The r a d i a t i o n  de tec -  
t o r s  and t h e  a s s o c i a t e d  t e l e m e t e r i n g  equipment 
performed s a t i s f a c t o r i l y  dur ing  t h e  f l i g h t ,  g i v i n g  
a d d i t i o n a l  d a t a  on t h e  Great Rad ia . t i on  B e l t .  

5.  The pho to -ce l l  swi t ch  was inzecded t o  t r i g g e r  
a s  t h e  Moon was approached. The d e s i r e d  t r a j e c t o r y  
was not  r e a l i z e d ,  and t h i s  device  d i d  no t  o p e r a t e .  

Pioneer I11 Successes  -- The f irst  f l i g h t  t e s t  o f  t h e  fou r -  
s t a g e  Juno I1 v e h i c l e  used f o r  Pioneer  I11 was deemed a q u a l i f i e d  
success  ( o t h e r  t h a n  f o r  e a r l y  cut ,off!  because t h e  main power 
phase,  f i r s t  s e p a r a t i o n ,  r e t r o - r o c k e t  o p e r a t i o n ,  c o a s t i n g  phase,  
s p a t i a l  a t t i t u d e  c o n t r o l ,  shroud e j e c t i o n ,  l a t e r a l  rocke t  f i r i n g ,  
second sepa ra t ion ,  and second s t a g e  i g n i t i o n  a l l  proceeded s a t i s -  
f a c t o r i l y .  The guidance system performed w e l l ,  The f l i g h t  t e s t  
of t h e  hea t -p ro tec t ing  shroud f o r  t h e  upper s t a g e s  was a l s o  suc- 
c e s s f u l ,  a s  were t h e  r a d i a t i o n  measurement experiment ,  and oper- 
a t i o n  o f  t he  t e l e m e t e r i n g  system and. o f  t h e  t r a c k i n g  equipment a t  
Puerto Rico and a t  Goldstone, C a l i f ,  
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PIONEER I V  SUCCEEDS 

C h a r a c t e r i s c i c s  and Mission -- On March 3 ,  1959, a t  12:11 

The probe 

Its i n s t rumen ta t ion  inc luded  a b a t t e r y -  

a.m.,  t h e  f o u r t h  NASA space probe -- w i t h  t h e  Army a s  execu t ive  
agent. -- was launched by a Juno I1 r o c k e t  from AMR. 
c o n s i s t e d  o f  a c o n i c a l  instrument package of gold-washed f i b e r -  
g l a s s .  It was 20 inches long, nine inches  i n  diameter ,  and 
weighed 13.40 pounds. 
powered r a d i o  designed LO transmit, a t  180 m i l l i w a t t s  f o r  90 hours  
on a f requency  of 960.05 megacycles; two Geiger-Mueller t u b e s  t o  
measure r a d i a t i o n ;  and a p h o t o e l e c t r i c  s enso r  t o  be t r i g g e r e d  by 
l i g h t  f r o m  t h e  Moon. 

Achieves Primary Misslor, -- Pioneer  I V  achieved i t s  primary 
miss ion ,  an Earth-Moon t r a j e c t o y y ,  y i e lded  e x c e l l e n t  r a d i a t i o n  
d a t a ,  and prcvided a va luab le  tzacking  e x e r c i s e .  It i s  now or-  
b i t i n g  t h e  Sun. 

Too D i s t a n t  from Moon f o r  Ins t ruments  -- While t h e  probe 
reached  t h e  v i c i n i t y  of t h e  Moon,it d i d  not  come c l o s e  enough 
( t h e  requirement:  about 20,000 m i l e s )  t o  t r i g g e r  t h e  s e n s o r  o r  
t o  sample t h e  Mocnps radiar ; fon.  The probe passed w i t h i n  37,300 
miles of t h e  Moon a t  5:24 p.m. on March 4, 1959 -- 41 hours  and 
1 3  minutes  a f t e r  l i f t o f f .  
g r e e s  e a s t  and 5.7 degrees  south of t h e  Moon and was t r a v e l l i n g  
a t  4,490 mph. 

A t  t h a t  t ime,  t h e  probe was 7.2 de- 

P ioneer  IVQs SUP OTbj-: -- Pioneer  IV reached I+,s p e r i h e l i o n  
( n e a r e s t  po in t  t o  tke sur,T-- 91.7 m i l l i o n  mi l e s  -- a t  9 p.m., 
March 17,  1959; it i z  expe@te< t o  r each  i t s  aphe l ion  ( g r e a t e s t  
dis tar 'ce  from che SIX! -- 106.1 m i l l l o n  miles -- a t  6 a.m., 
October 1, 1959. 

Fli h t  Data -- F i r a l  f l i g h t  d a t a  f o r  Pioneer  I V  w i l l  t a k e  
s e v e r a i  +e mom s e-.ral.l;a?.e e Ear ly  informat ion  i n d i c a t e s  t h a t :  

1, The first-szage J u p i t e r  performed as sched- 
u l ed  but t h e  upper s t ages ,  each programmed t o  
burr- z i n e  seconds,  burned 10 seconds.  

2. The t h i r d  st.age p l tched  down 3 O  and yawed 
10 t o  %he  l e f t  and the  f o u r t h  s t a g e  p i t c h e d  
dowfi 1 4 O  and yawed Lo t o  r;he r i g h t .  

3 .  The combiaation of t h e s e  f a c t o r s  r e s u l t e d  
i n  an i n j e c t i o n  v e l o c i t y  of 24,790 mph -- 188 
mph below placned v e l o c i t y .  A t  i n j e c t i o n ,  t h e  
probe was 4.510 down i n  e l e v a t i o n  and 1.350 t o  
t h e  F ight  of f h e  planned ang le .  Exact causes  
of t h e  p i t c h i n g ,  yawing, and what appears  t o  
have been over-burning o f  t h e  s t a g e s ,  a r e  not  
y e t  known a 
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Performance -- Pre l imina ry  e v a l u a t i o n  a l s o  i n d i c a t e s :  

1. A h y d r a u l i c  t imer ,  scheduled  t o  a c t i v a t e  t h e  
p h o t o e l e c t r i c  s enso r ,  func t ioned  s u c c e s s f u l l y  
18 hours  a f t e r  l i f t o f f ,  when t h e  probe was more 
than  100,000 m i l e s  from Ear th .  

2. A mechanism t o  slow s p i n  r a t e  of t h e  probe 
f a r  out  i n  space was a l s o  a success .  T h i s  device ,  
c o n s i s t i n g  of two sma l l  weights  a t  t h e  end of  
60-inch wi re s ,  slowed t h e  s p i n  r a t e  from 700 rpm 
t o  12 rpm, s o  t h a t  t h e  s e n s o r  could have "seen" 
t h e  moon had it come c l o s e  enough. 

3 .  The probe was t r a c k e d  f o r  a t o t a l  of 82 hours  
and f o u r  minutes  t o  407,000 miles,  t h e  g r e a t e s t  
d i s t a n c e  a man-made o b j e c t  has  ever_,been t r acked ,  
some 32,000 m i l e s  f a r t h e r  t h a n  t h e  Russ ians  s t a t e d  
they  had t r a c k e d  Mechta (Lunik)  . Long-range t r a c k -  
ing  was accomplished by t h e  10-foot  d iameter  d i s h  
antenna i n  Puerto-Rico, t h e  85-foot d i s h  an tenna  
a t  Goldstone t r a c k i n g  s t a t i o n  i n  C a l i f o r n i a  (bo th  
opera ted  by J P L )  and t h e  250-foot r a d i o  t e l e s c o p e  
a t  J o d r e l l  Bank, n e a r  Manchester, England. A l -  
though t h e  Puer to  Rico an tenna  was designed f o r  a 
50,OOO-mile t r a c k i n g  range,  it he ld  t h e  probe t o  
103,000 miles.  

Ear ly  d a t a  from Pioneer  I V  confirmed t h e  ex i s t -  
ence o f  two r a d i a t i o n  bands around t h e  Ear th .  
However, t h i s  d a t a  i n d i c a t e d  t h a t  t h e  o u t e r  
r a d i a t i o n  zone r e g i s t e r e d  on t h e  in s t rumen t s  
up t o  56,000 miles ,  some 16,000 m i l e s  f a r t h e r  
t h a n  Pioneer  I11 had r epor t ed .  C n  March 3, 
launching day, t o t a l  r a d i a t i o n  t r a p p e d  w i t h i n  
t h e  Ear th ' s  magnetic f i e l d  was more t h a n  double 
t h a t  r e p o r t e d  on December 6, 1958, by Pioneer  111. 
It i s  b e l i e v e d  t h a t  s o l a r  d i s t u r b a n c e s  accounted 
f o r  t h e  i n c r e a s e  i n  t o t a l  r a d i a t i o n .  

NASA SATELLITES 

VANGUARD I1 -- CLOUD COVER SATELLITE 

C h a r a c t e r i s t i c s  and Mission -- A t  10:55 a.m., on February 17, 
1959, NASA launched a 20-inch d iameter ,  21.74-pound s a t e l l i t e  from 
AMR. Cal l ed  Vanguard 11, i t s  miss ion  was t o  measure cloud cover  
du r ing  the  day l igh t  p o r t i o n  of t h e  sphere ' s  e q u a t o r i a l  o r b i t  f o r  
a two-week per iod,  t o  permit  c o r r e l a t i o n  of c loud cover w i t h  t h e  
o v e r - a l l  meteorology of t h e  Ea r th .  I n  g e n e r a l ,  t h e  s a t e l l i t e  and 
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i t s  i n s t r u m e n t a t i o n  -- i n  a con ta ine r  59 i nches  i n  diameter  and 
1 2  i n c h e s  long -- func t ioned  as planned. However, i n t e r p r e t a t i o n  
of t h e  d a t a  t r a n s m i t t e d  has  been d i f f i c u l t ,  because t h e  s a t e l l i t e  
developed a p recess ing  (wobbling) motion. S c i e n t i s t s  are s t i l l  
i n t e r p r e t i n g  t h e  d a t a  and t r y i n g  t o  a s c e r t a i n  t h e  cause of t h e  
wobbling motion and means of c o r r e c t i n g  it. 

How Cloud Cover S a t e l l i t e  Works -- Here, i n  b r i e f ,  i s  how 
t h e  cloud cover  s a t e l l i t e  works: Clouds, sea and l a n d  masses have 
d i f f e r e n t  q u a l i t i e s  of r e f l e c t i o n  which can be t r a n s l a t e d  i n t o  
e l e c t r i c a l  impulses.  The s a t e l l i t e  c o n t a i n s  two p h o t o c e l l s  
mounted behind c i r c u l a r ,  g r idded  windows t h a t  p r o j e c t  from oppos i t e  
s i d e s  of  t h e  s a t e l l i t e .  The informat ion  is  t r a n s m i t t e d  t o  Ea r th  
where t h e  d a t a  i s  recorded,  reduced,and i n t e r p r e t e d .  

by Vanguard Launching Vehicle  4, t h e  t a l l  (72 f e e t ) ,  s l i m  (45 
i n c h e s  i n  d iameter  a t  b a s e )  t h ree - s t age  rocke t  developed f o r  t h e  
Vanguard I G Y  program. The r o c k e t ' s  f irst  two s t a g e s  used a liq- 
u i d  p r o p e l l a n t ,  t h e  t h i r d  s t a g e  a s o l i d  p r o p e l l a n t .  The launch- 
i n g  v e h i c l e  approached maximum achievable  performance. 
p ropu l s ion  stages of t h e  v e h i c l e ,  and t h e  guidance, r e t r o ,  and 
s p i n  r o c k e t s  func t ioned  as  planned. The s a t e l l i t e  achieved an  
o r b i t  wi th  a p e r i g e e  of 347 s t a t u t e  miles and an apogee of 2,064 
miles  wi th  an o r b i t a l  pe r iod  of 125.85 minutes.  

f u l l y  eva lua ted ,  shows t h a t :  

F l i g h t  Data -- The cloud cover s a t e l l i t e  wasf i red  i n t o  o r b i t  

All t h r e e  

Performance -- Data ga the red  from Vanguard 11, y e t  t o  be 

1. The b a t t e r i e s  powering t h e  weather d a t a  t r a n s -  
m i t t e r  l a s t e d  23 days -- f o u r  dags l o n g e r  than  
expected;  t h e  t r a c k i n g  b a t t e r i e s  l a s t e d  27 days.  

2. A s  of  9:30 p.m., March 7, when t h e  s a t e l l i t e  
ceased t r a n s m i t t i n g  da ta ,  it had been i n t e r r o g a t e d  
s u c c e s s f u l l y  152 t imes .  Data were s e n t  by two 
t r a n s m i t t e r s ,  one sending cloud cover  informat ion ,  
t h e  o t h e r  t h e  temperature  w i t h i n  t h e  s c i e n t i f i c  
payload as  measured by a s e n s i t i v e  c r y s t a l .  

3. The s a t e l l i t e  maintained w i t h i n  10 i t s  de- 
s igned  i n t e r n a l  temperature  of llOo F. dur ing  
i t s  passage over  t h e  s u n l i t  p o r t i o n  of t h e  Ear th .  
S o l a r  c e l l s ,  behind gr idded windows, a c t i v a t e d  a 
swi tch  o p e r a t i n g  a magnetic r e c o r d e r  con ta in ing  
a 75-foot loop of quar te r - inch  e r a s a b l e  t a p e  when 
t h e  p h o t o c e l l s  were scanning t h e  s u n l i t  s i d e  o f  
t h e  Ear th .  Tape motion was h a l t e d  when t h e  s a t e l -  
l i t e  w a s  i n  t h e  shadow o f  t h e  E a r t h  t o  conserve 
b a t t e r y  power. 
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4. When t h e  s a t e l l i t e  passed over  t h e  a p p r o p r i a t e  
t r a c k i n g  s t a t i o n ,  it was i n t e r r o g a t e d  from t h e  
ground, and t r a n s m i t t e d  i t s  50 minutes  o f  d a t a  i n  
one 60-second b u r s t  . The d a t a  a l r e a d y  t e l eme te red  
t o  t h e  ground were e r a s e d  from t h e  t a p e ;  a t r i g g e r  
r e s e t  t h e  system t o  begin  r eco rd ing  aga in .  

INFLATABLE SATELLITES 

TWELVE-FOOT DIAMETER SPHERES 

F i r s t  A t t e m p t  F a i l s  -- On October 23, 1958, NASA -- w i t h  t h e  
Army as  execut ive  agent  -- a t tempted  t o  launch  a 12- foot  d i ame te r  
i n f l a t a b l e  s a t e l l i t e  ("Beacon") of  micro- th in  p l a s t i c  covered w i t h  
h i g h l y  r e f l e c t i v e  aluminum f o i l .  
Juno I, a modif ied Redstone. The s h o t  f a i l e d  when t h e  payload 
and t h e  fouPth s tage were thrown c l e a r  du r ing  t h e  boos t  phase.  

atmosphere, and 2 )  F l i g h t  t e s t  t h e ' " k i c k  i n  t h e  apogee" t ech -  
nique -- use of a d d i t i o n a l  t h r u s t  when t h e  s a t e l l i t e  f i r s t  
r e a c h e s  apogee, caus ing  it t o  a t t a i n  bo th  h ighe r  apogee and 
p e r i g e e  a l t i t u d e s  f o r  t h e  f i n a l  o r b i t .  

It was f i r e d  from AMR by a 

The purposes were t o :  1) Measure t h e  d e n s i t y  of t h e  upper  

T e s t  I n f l a t i o n  Success fu l  -- Later  t h e  package was t e s t  f i r e d  
from Wallops I s l a n d  t o  an  a l t i t u d e  of about  75 mi l e s ,  where t h e  
sphe re  was e j e c t e d  arid i n f l a t e d .  I n  a d d i t i o n ,  c a p a b i l i t i e s  cf 
t h e  new NASA Wallops I s l a n d  r a d a r  and of t h e  new Massachuse t t s  
I n s t i t u t e  o f  Technology r a d a r ,  Mi l l s tone  H i l l ,  V t .  , were explored  
by  t r a c k i n g  t h e  i n f l a t e d  sphere  and t h e  f ina l - s t . age  r o c k e t ,  

A second 12- foot  i n f l a t a b l e  sphe re  may be launched l a t e r  i n  
19590 

HUNDRED-FOOT DIAMETER SPHERES 

Goal Is  Te le rad io  R e f l e c t o r  S a t e l l i t e s  -- During t h e  f a l l  
and e a r l y  w i n t e r  of  1958, NASA cont inued  des ign  work on a 100- 
f o o t  i n f l a t a b l e  s a t . e l l i t e  a t  Langley. Much eng inee r ing  and 
t e s t i n g  remains be fo re  t h i s  s a t e l l i t e  w i l l  be r eady  f o r  launch- 
i n g .  Constructed of a luminized  Mylar p l a s t i c ,  t h e  payload w i l l  
weigh about 150 pounds. It i s  in t ended  t o  be p laced  i n  an  o r b i t  
of between 700 and 3,000 m i l e s  above t h e  E a r t h f s  s u r f a c e  as  a 
s t e p  toward development o f  p a s s i v e  communications s a t e l l i t e s  -- 
i o e b p  s a t e l l i t e s  t h a t  s imply r e f l e c t  r a d i o  and t e l e v i s i o n  beams 
back t o  broad a r e a s  o f  t h e  EarthOs s u r f a c e .  
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T R A C K I N G  RESOURCES ENLARGED 

I n t e r n a t i o n a l  Aspects -- Much of NASA's s a t e l l i t e  t r a c k i n g  
program has grown d i r e c t l y  ou t  of arrangements  o r g i n i a l l y  made 
by o t h e r  o r g a n i z a t i o n s  i n  t h e  United S t a t e s  w i t h  agenc ie s  abroad 
as p a r t  of t h e  program f o r  t h e  I G Y .  A h igh  degree  o f  i n b e r n a t i o n a l  
coopera t ion  marked t h e  s a t e l l i t e  t r a c k i n g  program; t h e  same team- 
work p r e v a i l e d  i n  t h e  l u n a r  and space  probe t r a c k i n g  a c t i v i t i e s .  
U .  S. and Russian s a t e l l i t e s  were t r a c k e d  wi th  a global .  network 
o f  o p t i c a l  and r a d i o  t e l e m e t r y  r e c e i v i n g  s t a t i o n s .  Among t h e  
ove r seas  s t a t i o n s  t i e d  i n  wi th  t h e  s a t e l l i t e  t r a c k i n g  network 
were Antigua, West I n d i e s  Fede ra t ion ;  Q u i t o ,  Ecuador; L i m a ,  
Peru,  Antofagasta  and Sant iago ,  C h i l e ;  Woomera, A u s t r a l i a ;  and 
Esse l en  Park, Union of South Afr ica .  These c o u n t r i e s ,  i n  a 
program o r i g i n a l l y  e s t a b l i s h e d  by t h e  U. S. Naval Research 
Laboratory i n  coope ra t ion  wi th  o t h e r  agenc ie s  h e r e  and abroad,  
were a l l  a p a r t  of t h e  W i n i t r a c k t t  t e l e m e t r y  system. An i a p g r t a n t  
f o r e i g n  c o n t r i b u t o r  t o  t h e  t r a c k i n g  of l u n a r  and space probes was 
t h e  g i a n t  U n i v e r s i t y  of Manchester r a d i o  t e l e s c o p e  a t  J o d r e l l  Bank, 
England 

NASA-DOD Tracking Agreement -- On January  10, 1959, represenr . -  
a t i v e s  o f  NASA and DOD met t o  c o o r d i n a t e  t h e  s e p a r a t e  requi rements  
o f  t h e  two agencies ,  and a r r i v e d  a t  an  agreement f o r  a "Nat iona l  
Program t o  Meet S a t e l l i t e  and Space Vehic le  Tracking  and S u r v e i l -  
l a n c e  Requirements f o r  FY 1959 and FY 1960." The agreement,  
s i g n e d  by S e c r e t a r y  o f  Defense McElroy and Admin i s t r a to r  Glennan, 
e s t a b l i s h e d  r e s p e c t i v e  r e s p o n s i b i l i t i e s ,  mutual use  of  t r a c k i n g  
d a t a  wherever p o s s i b l e ,  and l e d  t o  t h e  fo rma t ion  o f  a con t inu ing  
NASA-DOD Space F l i g h t  Tracking Resources  Committee. 

NASA Program _- NASA p l a n s  f o r  t h e  immediate f u t u r e  i n c l u d e  
t h e  fo l lowing:  

1) The Min i t r ack  system w i l l  be improved wi th  added c a p a c i t y  
f o r  h igh  i n c l i n a t i o n  and p o l a r  o r b i t s ;  f o u r  new s t a t i o n s  are  
planned.  

2 )  The 1 2  O p t i c a l  S t a t i o n s  o r i g i n a l l y  s e t  up under  t h e  IGY 
by t h e  Smithsonian Ast rophys ica l  Observatory,  Cambridge, Mass., 
w i l l  be supported by a g r a n t  from NASA t o  permi t  i n c r e a s e d  capa- 
b i l i t i e s  f o r  t h e  h e a v i e r  program expected t h i s  year .  

3 )  The Tracking and Data Acqu i s i t i on  f o r  deep space  probes  
now be ing  supp l i ed  by t h e  Goldstone S t a t i o n  of JPL  w i l l  be aug- 
mented by two s imi l a r  l a r g e  p a r a b o l i c  an tenna  systems i n  accord-  
ance wi th  p r e s e n t  p l a n s .  

4 )  Three r a d a r  t r a c k i n g  s t a t i o n s  w i l l  be added f o r  P r o j e c t  
Mercury t o  supplement t h o s e  a l r e a d y  i n  e x i s t e n c e  a t  t h e  m i s s i l e  

I 
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ranges :  one a t  Hawaii t o  determine t h e  r e t r o r o c k e t  f i r i n g  p o i n t  
f o r  r e -en t ry ;  one i n  Texas t o  c lose  a gap which i s  not f i l l e d  by 
e x i s t i n g  mis s i l e  ranges  so t h a t  cont inuous t r a c k i n g  du r ing  t h e  
c r i t i c a l  r e -en t ry  phase may be maintained; and one l o c a t i o n ,  no t  
f i n a l l y  decided, t o  determine whether t h e  capsule  i s  i n  t h e  p rope r  
t r a j e c t o r y  immediately a f t e r  i n s e r t i o n  i n t o  o r b i t  from Cape 
Canaveral .  I n  a d d i t i o n ,  equipment w i l l  be provided a t  s e v e r a l  
e x i s t i n g  s t a t i o n s  and f o r  a few shipboard i n s t a l l a t i o n s  t o  provide  
communications wi th  t h e  capsule  during i t s  f l i g h t  . 

NATIONAL SPACE V E H I C L E  PROGRAM 

FIVE VEHICLES INVOLVED 

R e s p o n s i b i l i t y  and Objec t ives  -- The Nat ional  Space Vehicle  
Program comprises a se r ies  of v e h i c l e s  -- Scout,  Vega, Centaur, 
Sa turn ,  and Nova -- each capable of c a r r y i n g  a la rger  payload and 
performing a more complex m i s s i o n  t h a n  i t s  predecessors .  The 
program is  a s t u d i e d  a t tempt  t o  g e t  maximum c a p a b i l i t y  wi th  mini- 
mum development work. Each veh ic l e  t ype  of  t h e  se r ies  w i l l  be 
used i n  numerous t e s t s  t o  achieve high r e l i a b i l i t y ,  and w i l l  make 
use  of engines  and hardware prev ious ly  f l i g h t - t e s t e d .  

General-Purpose Vehicles  Planned -- Plans  f o r  Scout,  Vega, 
and Centaur are f a r  enough alone: f o r  s o m e - d e t a i l s  t o  be rer>orted.  
The f o u r t h  general-purpose veh iz l e  i s  Sa turn ,  which i s  u n d b  de- 
velopment by t h e  Army B a l l i s t i c  Missile Agency. The f i f t h  v e h i c l e  
of  t h e  s e r i e s  i s  Nova, which w i l l  be based upon use  of t h e  1 . 5  
mil l ion-pound-thrust  engine r e c e n t l y  i n i t i a t e d  by  NASA. 

PROJECT SCOUT 

W i l l  Serve Wide Range of Research Needs -- Scout i s  a rocke t  
designed t o  e x p l o i t  t h e  p r o p e r t i e s  of s o l i d  p r o p e l l a n t s  and t o  
provide a r e l a t i v e l y  simple veh ic l e  s u i t a b l e  f o r  a wide range of 
space r e s e a r c h  needs. A four-s tage r o c k e t ,  it w i l l  employ eng ines  
of advanced des ign .  

A i r  Force Use -- The A i r  Force a l s o  has  use f o r  a t e s t  v e h i c l e  
wi th  c a p a b i l i t i e s  s i m i l a r  t o  those  of Scout.  NASA has provided 
t h e  A i r  Force wi th  copies  of i t s  s p e c i f i c a t i o n s .  An A i r  Force con- 
t r a c t o r  w i l l  d e s ign  modi f ica t ions  r e q u i r e d  f o r  AF experiments.  
j o i n t  team has been s e t  up t o  coordinate  t h i s  a s p e c t  of t h e  p r o j e c t .  

A 

Easy Handling and T r a n s p o r t a b i l i t y  -- Scout w i l l  have a range 
of  a p p l i c a t i o n s ,  such a s  h igh -a l t i t ude  probes  and o r b i t a l  expe r i -  
ments wi th  small  payloads.  Because of i t s  s i m p l i c i t y  i n  o n - s i t e  
handl ing  and i t s  t r a n s p o r t a b i l i t y ,  l aunching  f a c i l i t i e s  f o r  Scout 
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need n o t  be e l a b o r a t e  o r  expensive.  These f a c t o r s  e s t a b l i s h  it 
as a v e h i c l e  t h a t  could be made a v a i l a b l e  f o r  coope ra t ive  programs 
wi th  o t h e r  n a t i o n s .  

Vehicle C a p a b i l i t i e s  -- The Scout v e h i c l e  w i l l  weigh about  
36,000 pounds and w i l l  be 70 f e e t  long .  It w i l l  be capable  of  
p u t t i n g  a payload of  about  200 pounds i n  a nominal 300-mile o r b i t .  
I n  h i g h - a l t i t u d e  s h o t s ,  Scout w i l l  be a b l e  t o  send a 100-pound 
ins t rument  pack t o  an  a l t i t u d e  o f  about  5,000 miles .  

Scout C o n t r a c t s  -- Each Scout w i l l  c o s t  s u b s t a n t i a l l y  l e s s  
t h a n  o t h e r  t e s t  v e h i c l e s  of s imilar  s i z e  and c a p a b i l i t y .  Com- 
ponents  of t h e  v e h i c l e ,  f o r  which most c o n t r a c t s  have been l e t ,  
i n c l u d e :  F i r s t  S tage :  Aero je t  S e n i o r ,  a modi f ica t ion  of an  
e a r l y  P o l a r i s  motor -- Aeroje t  General ,  Azusa, C a l i f .  Second 
Stage:  An improved Sergeant--Thiokol,  H u n t s v i l l e ,  Ala. Th i rd  
S t a  e :  A new r o c k e t ,  a sca le -up  o f  t h e  Vanguard t h i r d  stage-- 
*any B a l l i s t i c s  Laboratory o f  Hercules  Powder Co. , Cumberland, 
Md. Fourth Stage:  Same as  t h e  t h i r d  s tage  o f  t h e  Vanguard-- 
a l s o  being b u i l t  by Allegany B a l l i s t i c s  Laboratory.  
w i l l  have a s i q p l e  gyro  guidance system and s p i n  s t a b i l i z a t i o n  t o  
be supp l i ed  by Minneapolis-Honeywell Corp. The s p i n  s t a b i l i z a t i o n  
w i l l  be used i n i t i a l l y  f o r  t h e  l a s t  s tage .  

i n  t h e  near  f u t u r e  f o r  v e h i c l e  a i r f rames and assembling components 
a t  Langley Research Cenfver, and f o r  deve loping  t h e  l aunch ing  s t r u c -  
t v r e  

The v e h i c l e  

A s  t h i s  r e p o r t  p e r i o d  ended, NASA expec ted  t o  l e t  c o n t r a c t s  

VEGA PROGRAM 

May Place 5,800-lb Payload I n  Orb l t  -- Vega has  t h e  p o t e n t i a l  
o f  p k c i n g  5,800 pouEds i n  an  e a r t h  o r b i t  o r  o f  c a r r y i n g  hundreds 
of pounds as  a space probe. 
l a t e  1960,hasamodif ied  Atlas b o o s t e r  a s  t h e  f irst  s t a g e .  
second s t a g e ,  u s ing  mod i f i ca t ions  of t h e  Vanguard f i r s t - s t a g e  
engine ,  w i l l  be f u e l e d  by l i q u l d  oxygen and kerosene.  

Vega, which s h u l d  be a v a i l a b l e  by 
The 

S to rab le -P rope l l an t  Thi rd  S tage  Being Developed -- Inc reased  
c a p a b i l i t i e s  a r e  a n t i c i p a t e d  by adding t h e  t h i r d  s tage ,  powered 
by a 6,000-pound t h r u s t  s t o r a b l e - p r o p e l l a n t  engine  now being de- 
veloped a t  JPL. 

Cont rac t  f o r  Vega Rocket Engine Signed -- A c o n t r a c t  f o r  t h e  
second-stage engine of t h e  Vega space v e h i c l e  was s igned ,  March 
24, 1959. Ur,der t h e  terms OP t h e  c o n t r a c t ,  Genera l  E l e c t r i c  Co. 
w i l l  develop a l i q u i d  p r o p e l l a n t  engine ,  a mod i f i ca t ion  of t h e  
Vanguard f i r s t - s t a g e  e n g i n e o  Changes w i l l  i n c l u d e  development o f  
an  i g n i t i o n  s y s t e m  capable  of s t a r t i n g  and r e s t a r t i n g  under  space  
c o n d i t i o n s .  This  f e a t u r e  w i l l  be used on mis s ions  where it I s  
necessa ry  t o  achieve  a c o a s t i n g  pe r iod ,  fo l lowed by r e - i g n i t i o n ,  
i n  o r d e r  t o  e s t a b l i s h  an  o r b i t  a t  h igh  a l t i t u d e s .  
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CENTAUR PROGRAM 

New Oxygen-Hydrogen Second-Stage C l u s t e r  -- Like Vega, t h e  
Centaur w i l l  use  a modified Atlas  boos t e r  as  t h e  f i rs t  stage. 
Atlas t o o l i n g  w i l l  a l s o  be used i n  t h e  c o n s t r u c t i o n  o f  Centaur 
t anks .  The d i f f e r e n c e  between t h e  Vega and Centaur v e h i c l e s  l i e s  
i n  t h e  type  of  second s t a g e  employed. The Centaur second stage 
w i l l  u se  a high-energy p rope l l an t  combination. A new rocke t  
motor f o r  t h i s  combination i s  now under development. 
vanced space missions,  t h e  same type  of t h i r d  s t a g e  w i l l  be used 
i n  bo th  Vega and Cen:aur--a 6,000-pound t h r u s t  rocke t  motor. 

For ad- 

ARPA Orig ina ted ;  NASA D i r e c t s  A f t e r  J u l y  1, 1959 -- The 
Centaur program was i n i t i a t e d  by ARPA; a l l  funds  f o r  F i s c a l  Year 
1959 are  suppl ied  by ARPA. The Centaur program w i l l  be e n t i r e l y  
t r a n s f e r r e d  t o  NASA as  of J u l y  1, 1959. 

1 . 5  MILLION-POUND-THRUST SINGLE-CHAMBER ROCKET ENGINE 

Based on S a r l i e r  A i r  Force F e a s i b i l i t y  Study -- One of t h e  
f irst  major programs undertaken by t h e  newly c r e a t e d  NASA was 
development of a 1.5 mill ion-pound-thrust  single-chamber rocke t  
engine.  
of  t h e  p r o j e c t ' s  f e a s i b i l i t y .  

F u l l  advantage was f,aken of  a e a r l i e r  A i r  Force s tudy  

Design S p e c i f i c a t i o n s  t o  be Adaptable -- This  g i a n t  engine 
w i l l  be developed t o  lise l i q u i d  oxygen and a hydrocarbon a s  
p r o p e l l a n t s .  Thrust  w i l l  be i . 5  m i l l i o n  pounds a t  s ea  l e v e l ,  and 
1.73 m i l l i o n  pounds ir, t h e  neaF-sracuum cond i t ions  of ve ry  high 
a l t i t u d e s .  The program w i l l  provide a b o o s t e r  l a r g e  enough t o  
launch  i n t o  space payloads ar:d experiments weighing s e v e r a l  t o n s .  
Performance f l i g h t - r a t i n g  t e s t s  of t h e  engine w i l l  be based on 
unmanned v e h i c l e  a p p l i c a t i o n s ,  but t h i s  rocke t  may e v e n t u a l l y  
p rope l  manned s a t e l l i t e s  and s p a c e c r a f t .  

Cont rac t  Awarded -- On October 21, 1958, t h r e e  weeks a f t e r  
NASA began ope ra t ing ,  prospec t ive  c o n t r a c t o r s  were i n v i t e d  t o  a 
b r i e f i n g  a t  NASA Headquarters,  Washington, D. C. S ix  companies 
submi t ted  p roposa l s  by November 24. After e v a l u a t i n g  t h e  tech-  
n i c a l  a s p e c t s  o f  t h e s e  proposa ls  and a s s e s s i n g  t h e  management, 
f a c i l i t i e s ,  and s ta f fs  of t h e  b idders ,  NASA announced on December 
1 2  t h a t  t h e  Rocketdyne Div i s ion  o f  North American Aviat ion,  Inc., 
had been s e l e c t e d .  The development c o n t r a c t ,  s igned January 19, 
1959, was f o r  a t o t a l  of $102 m i l l i o n  t o  be spent  over  a per iod  
of f o u r  t o  s ix  yea r s .  

Development F a c i l i t i e s  Provided by A i r  Force -- Cooperat ive 
arrangements are being worked out wi th  t h e  A i r  Force f o r  use of 
engine t e s t  s t a n d s  a t  Edwards AFB. According t o  t h e  development 
schedule ,  p re l imina ry  f l i g h t - r a t i n g  t es t s  should be completed i n  
about  1.6 months from t h e  da t e  of c o n t r a c t .  
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RESEARCH PRIMARILY FOR SPACE ACTIVITIES - 

INVESTIGATIONS OF SPACE ENVIRONMENT 

Discover ies  -- During t h i s  r e p o r t  p e r i o d ,  t h e  most impor tan t  
d i s c o v e r i e s  made through ase of s a t e l l i t e s  and space probes  were 
i n  t h e  f i e l d s  o f  geodesy, cosmic r a d i a t i o n ,  a tmospheric  d e n s i t i e s  
and tempera tures ,  and ionosphe r i c  p r o p e r t i e s .  

I n  geodesy, it has  been found t h a t  t h e  E a r t h  i s  s l i g h t l y  pear-  
shaped, with t h e  stem a t  t h e  North Pole.  

--- I n  c o s m i c  r a d i a t i o n ,  the  E x p l o r e r s  I, LLI and I V  s a t e l l i t e s  
r evea led  t h e  e x i s t e n c e  of t h e  Grea t  Rad ia t ion  Bel t  sur rounding  t h e  
Ea r th ,  and  t h e  P ionee r s  I11 and I V  space ? robes  showed t h a t  t h e r e  
a r e  two zones t o  t h e  b e l t .  

The upper atmosphere was found t o  be denser  t h a n  had been 
t h e o r i z e d  be fo re  s a t e l l i t e  d a t a  were a v a i l a b l e .  Temperature o f  
t h e  h igh  atmosphere was a l s o  found t o  be h i g h e r  t h a n  expected.  

A very slow dec rease  i n  e l e c t r o n  d e n s i t y  was d i scove red  
above t h e  F-2 maximum (akoilt 180 m i l e s )  of  t h e  ionosphere .  

These unexpected f i n d i n g s  have emphasized t h e  importance o f  
exp lo r ing  t h e  composition, s p a t i a l  e x t e n t ,  and o r i g i n  of  t h e  two 
r a d i a t i o n  b e l t s  and t h e i r  r e i a t i o n  t o  s o l a r  a c t i v i t y -  

Research programs I n  t h e  p h y s i c a l  s c i e n c e s  have been d i v i d e d  
i n t o  Atmospheres, Ionospheres ,  Ene rge t i c  P a r t i c l e s ,  E l e c t r i c  and 
Magnetic F i e l d s ,  Grav i ty  F i e l d s ,  and Astronomy. 

Atmospheres -- T h i s  program i n c l u d e s  an i n t e n s i v e  i n v e s t i g a -  
t i o n  of  t h e  s t r u c t u r e  and composi t ion o f  t h e  Ea r thvs  atmosphere, 
u s ing  sounding r o c k e t s  and s a t e l l i t e s .  P a r t i c u l a r  emphasis i s  
being p laced  on o b t a i n i n g  and unders tanding  d a i l y ,  geographic ,  
and seasonal v a r i a t i o n s ,  and t h e  r e l a t i o n s h i p  between s u r f a c e  
meteorology and t h e  s t r u c t u r e  and dynamics o f  t h e  upper  atmos- 
phere 

Ionospheres  -- Here t h e  o b j e c t  i s  t o  l e a r n  how e l e c t r o n  
d e n s i t y  v a r i e s  a t  a l t i t u d e s  above t h e  F-2 r e g i o n ,  u s i n g  both  
sounding r o c k e t s  and deep space probes.  L a t i t u d e  and time v a r i a -  
t i o n s  o f  e l e c t r o n  d e n s i t y  w i l l  be ob ta ined  by use  o f  po la r -  
o r b i t i n g  s a t e l l i t e  beacons. V e r y  low frequency propagat ion  meas- 
urements w i l l  be made by p o l a r - o r b i t i n g  s a t e l l i t e s .  P lans  c a l l  
f o r  i o n  spectrum s t u d i e s  t o  be extended t o  t h e  low mass nambers 
and h ighe r  a l t i t u d e s  by means of mass spec t romete r s  i n  bo th  space  
probes and s a t e l l i t e s .  D i r e c t  measurements, u s i n g  antenna probes ,  
i o n  probes,  and eLectrLc f i e l d  me te r s ,  w i l l  be made i n  r o c k e t s  
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and s a t e l l i t e s  t o  d e f i n e  i n  d e t a i l  i onosphe r i c  s t r u c t u r e  and 
t o  s t u d y  i n t e r a c t i o n s  between t h e  ionosphere and space v e h i c l e s .  

Ene rge t i c  P a r t i c l e s  -- I n  t he  e n e r g e t i c  p a r t i c l e s  program, 
t h e  i n t e r a c t i o n s  o f  high energy p a r t i c l e s  wi th  t h e  Ea r th ' s  atmos- 
phere and f i e l d  w i l l  be s t u d i e d  i n t e n s i v e l y ,  and t h e  t y p e s  and 
energy  o f  such p a r t i c l e s  and t h e i r  s p a t i a l  d i s t r i b u t i o n  w i l l  be 
measured. Measurements w i l l  be made o f :  1) cosmic r a y  i n t e n s i t y  
i n  i n t e r p l a n e t a r  space;  2 )  t i m e  and l a t i t u d e  v a r i a t i o n s  i n  cosmic 
r a y  i n t e n s i t y ;  37 composition and s p a t i a l  e x t e n t  of t h e  Great Radi- 
a t i o n  Bel t ;  4) t h e  cosmic r a y  energy and charge spectrums; and 5 )  
t h e  n a t u r e  of  t h e  p a r t i c l e s  producing au ro ras .  

E l e c t r i c  and Magnetic F i e l d s  -- The program inc ludes :  1) 
s a t e l l i t e  i n v e s t i g a t i o n s  wi th  proton magnetometers t o  s tudy  r i n g  
c u r r e n t s  above t h e  ionosphere and t h e i r  r e l a t i o n s  t o  magnetic 
s torms;  2 )  numerous soundin rocket  experiments  t o  i n v e s t i g a t e  
ionosphe r i c  c u r r e n t s ;  and 3 7 t h e  u s e  of magnetometers i n  space 
probes  t o  observe e l e c t r i c  c u r r e n t s  and bhe form o f  t h e  Ea r th ' s  
magnetic f i e l d  a t  great d i s t a n c e s ,  and t o  i n v e s t i g a t e  whether t h e  
Moon has  a magnetic f i e l d .  

Gravi ty  F i e l d s  -- I n  t h i s  program, an instrumented s a t e l l i t e  
w i l l  be launched i n t o  a v e r y  high o r b i t  t o  o b t a i n  p r e c i s e  geode t i c  
d a t a  over  a long  per iod  of time. 
c lock  i n  a s a t e l l i t e  w i l l  be launched i n t o  o r b i t  t o  t e s t  t h e  
g e n e r a l  t h e o r y  of r e l a t i v i t y .  

I n  a d d i t i o n ,  a h i g h l y  a c c u r a t e  

Astronomy -- The survey of n e b u l o s i t i e s  i n  t h e  f a r  u l t r a -  
v i o l e t ,  a phenomenon discovered during t h e  IGY, w i l l  be ex+,ended 
t o  t h e  sou the rn  s k y  by means of rocke ts .  P lans  c a l l  f o r  p a r t i c -  
u l a r  emphasis t o  be p laced  on scanning s a t e l l i t e s  and r o c k e t s  t o  
observe t h e  p r e v i o u s l y  unexplored i n f r a r e d  and high-energy gamma 
r a y  s p e c t r a l  r eg ions .  
t h e  s a t e l l i t e  observa tory  program, l e a d i n g  t o  o r b i t i n g  as t ronomica l  
o b s e r v a t o r i e s  on p l a t fo rms ,  c o n t r o l l e d  from t h e  Ear th .  A program 
o f  l u n a r  e x p l o r a t i o n s  w i l l  inc lude  hard l and ings ,  l u n a r  o r b i t e r s ,  
and f i n a l l y  s o f t  l and ings  i n  which t h e  in s t rumen t s  w i l l  not be 
damaged. 

Such s t u d i e s  w i l l  l a y  t h e  groundwork f o r  

Working groups have been set  up i n  f o u r  areas of r e sea rch :  
1) O r b i t i n g  Astronomical Observa tor ies ,  2 )  I n t e r p l a n e t a r y  Probes,  
3 )  S a t e l l i t e  and Ionospher ic  Beacons, and 4 )  Lunar Explora t ions .  
These groups inco rpora t e  a broad r e p r e s e n t a t i o n  from t h e  educa- 
t i o n a l ,  i n d u s t r i a l  and s c i e n t i f i c  communities t o  h e l p  NASA c a r r y  
ou t  i t s  space s c i e n c e s  r e s e a r c h  program. 
workir,g groups w i l l  be formed. 

A s  t h e  need a r i s e s ,  more 

NUCLEAR ENERGY APPLICATIONS FOR SPACE 

Pro,ject SNAP -- The Atomic Energy Commission i s  developing 
n u c l e a r  power p l a n t s  t o  provide e l e c t r i c i t y  over long  p e r i o d s  of  
time f o r  t h e  s a t e l l i t e  in s t rumen ta t ion  and o t h e r  space a p p l i c a t i o n s  
s p e c i f i e d  by t h e  m i l i t a r y  s e r v i c e s  and t h e  NASA. This  i s  
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" P r o j e c t  SNAP" (Systems f o r  Nuclear A u x i l i a r y  Power) . 
t h e  program, a SNAP I11 device  producing e l e c t r i c i t y  from t h e  
energy r e l e a s e d  by t h e  r a d i o a c t i v e  decay of a r a d i o i s o t o p e  by 
means of s o l i d  s t a t e  c o n v e r t e r s  h a s  r e c e n t l y  been demonstrated.  
Appl ica t ion  o f  d i r e c t  conversion systems t o  n u c l e a r  r e a c t o r  power 
sou rces  i s  a l s o  be ing  pursued. For example, i n  l a t e  March 1959, 
t h e  Los Alamos S c i e n t i f i c  Laboratory demonstrated a plasma diode 
i n  a t e s t  r e a c t o r ,  d i r e c t l y  conve r t ing  t h e  the rma l  h e a t  of fis- 
s i o n  t o  e l e c t r i c i t y .  Much work i s  s t i l l  r e q u i r e d  beyond t h i s  
small-scale  experiment t o  achieve  an  e f f i c i e n t ,  long- l ived ,  
d i r ec t - conve r s ion  r e a c t o r  system. 

endeavor t o  develop n u c l e a r  r o c k e t s ,  i s  cen te red  a t  t h e  Commis- 
s i o n s '  Los Alamos S c i e n t i f i c  Laboratory and a t  i t s  Nevada Tes t  
S i t e  where high-temperature  exper imenta l  r e a c t o r s  w i l l  be oper- 
a t e d  i n  ground t e s t s  only.  The i n i t i a l  exper imenta l  r e a c t o r ,  
c h r i s t e n e d  f l K i w i - A , l f  a f t e r  t h e  f l i g h t l e s s  New Zealand b i r d ,  has  
been operated a t  c r i t i c a l  c o n d i t i o n s  a t  very  low power. T h i s  
experimental  device  and t h e  t e s t  f a c i l i t y  a t  t h e  Nevada Test S i t e  
a r e  undergoing f u r t h e r  check-out p r i o r  t o  o p e r a t i o n  up t o  t h e  
d e s i g n  power l e v e l  l a t e  t h i s  s p r i n g .  I n  a d d i t i o n ,  NASA has  pro- 
v ided  funds t o  t h e  AEC t o  suppor t  development o f  a l i q u i d  hydrogen 
pump f o r  a n u c l e a r  r e a c t o r  p r o p e l l a n t  f e e d  s y s t e m  a p p l i c a t i o n .  

A s  p a r t  o f  

P r o j e c t  Rover -- Work on P r o j e c t  Rover, a j o i n t  AEC-NASA 

RESEARCH SUPPORTING AERONAUTICS AND SPACE ACTIVITIES 

A i r c r a f t  A s  Well A s  Space Pro.jects -- The t y p e s  of a e r o n a u t i -  
c a l  r e sea rch  fo rmer ly  c a r r i e d  on by NACA a r e  s t i l l  d e c i d e l y  i m -  
p o r t a n t  and c o n s t i t u t e  n e a r l y  ha l f  of t h e  t o t a l  r e s e a r c h  program 
o f  NASA. Th i s  work i s  l a r g e l y  a c o n t i n u a t i o n  of  t h e  a c t i v i t i e s  
of t h e  old NACA Labora to r i e s ,  supplemented by t h e  a d d i t i o n  of  JPL  
and o f  t h e  groups t h a t  were t r a n s f e r r e d  t o  NASA from t h e  Naval 
Research Laboratory.  During t h e  p a s t  s ix  months, t h e  fo l lowing  
a r e a s  were under i n t e n s i v e  s tudy  by NASA: 

1. Shor t e r  Take-Offs, Landings 

Much r e s e a r c h  e f f o r t  i s  going i n t o  des igns  f o r  VTOL ( v e r t i c a l  
t a k e o f f  and l a n d i n g )  and STOL ( s h o r t  t a k e o f f  and l a n d i n g )  a i r -  
c r a f t .  Gains, based on work a l r e a d y  done, appear  worthwhile,  and 
i n v e s t i g a t i o n  i s  cont inuing  of problems such as  t h e  e f f e c t  of t h e  
j e t  b l a s t  on t h e  wing s t r u c t u r e ,  and on s t a b i l i t y  and c o n t r o l .  

Tests have shown t h a t  a l a r g e  i n c r e a s e  i n  l i f t  can be ob ta ined  
by d i s t r i b u t i n g  t h e  exhaust  of j e t  engines  chordwise a long  t h e  
t r a i l i n g  edge of t h e  wing, t h e n  d e f l e c t i n g  it downward i n  a t h i n  
j e t  shee t  through a l a r g e  angle  by a smal l  t r a i l i n g - e d g e  f l a p .  

I 
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F u r t h e r  r e s e a r c h  i s  i n  progress  t o  l e a r n  how t o  use  j e t  
eng ines  e f f e c t i v e l y  f o r  powering VTOL t y p e  a i r p l a n e s .  
a r e  two types :  1) " t a i l  s i t ters"  and 2 )  p l anes  i n  which t h e  
f u s e l a g e  remains i n  a h o r i z o n t a l  p o s i t i o n  while  t h e  j e t  b l a s t  i s  
t u r n e d  downward, e i t h e r  by r o t a t i n g  t h e  engine t o  change t h e  d i -  
r e c t i o n  o f  t h e  j e t ,  o r  by t u r n i n g  t h e  b l a s t  wi th  a cascade of 
vanes o r  d e f l e c t o r s .  

Under s tudy  

F l i g h t  models, powered by small hydrogen peroxide r o c k e t s ,  
a r e  being used exper imenta l ly ,  c o n t r o l l e d  e l e c t r i c a l l y  from a 
mobile crane through a s l a c k  cable .  Gyroscopic f o r c e s  a r e  simu- 
l a t e d  by f lywheels  mounted i n  t h e  models s o  t h a t  c r i t i c a l  s t a b i l -  
i t y  and c o n t r o l  problems can be s t u d i e d .  

S t a b i l i t y  and c o n t r o l  c h a r a c t e r i s t i c s  and f l y i n g  and handl ing  
q u a l i t i e s  of r e s e a r c h  a i r p l a n e s  ( c a l l e d  " f l y i n g  t e s t  beds") a r e  
being s t u d i e d  j o i n t l y  w i t h  t h e  m i l i t a r y  s e r v i c e s  developing t h e  
p l anes .  A t  p r e s e n t ,  NASA is  making measurements i n  coord ina t ion  
wi th  t h o s e  being made by t h e  manufacturers .  However, it i s  plan- 
ned t h a t  l a t e r  scme of t h e s e  a i rcraf t  w i l l  be tu rned  over  t o  NASA 
f o r  d e t a i l e d  f l i g h t  i n v e s t i g a t i o n s .  

The r e s u l t s  a pea r  promising f o r  a p p l i c a t i o n  t o  l i g h t  t r a n s -  
p o r t s  ( 2  t o  4 t o n s  P of t h e  turboprop t y p e .  
f a i r l y  promising r e s e a r c h  f o r  t u r b o j e t  i n t e r c e p t o r s .  

There has  a l s o  been 

2. Supersonic  and Hypersonic A i r c r a f t  

S t u d i e s  a r e  i n  p rogres s  t o  p inpo in t  problems t h a t  occur  with 
supe r son ic  and hypersonic  (above Mach 5 )  a i r p l a n e s ,  t o  determine 
t h e  n a t u r e  o f  r e s e a r c h  t h a t  s t i l l  needs t o  be done. Problems 
c e n t e r  i n  two major a reas :  1) aerodynamic h e a t i n g ,  and 2 )  s t a -  
b i l i t y  and c o n t r o l .  Developing a i r c r a f t  t h a t  combine low h e a t i n g  
r a t e s  and good aerodynamic c h a r a c t e r i s t i c s  i s  extremely d i f f i c u l t ,  
f o r  s o l u t i o n s  a r e  o f t e n  i n  c o n f l i c t  w i t h  each o t h e r .  

Aerodynamic Heat S t u d i e s  -- S u b s t a n t i a l  r e s e a r c h  i s  going on 
t o  o b t a i n  improved m a t e r i a l s ,  s t r u c t u r e s ,  and c o n f i g u r a t i o n s .  
Models a r e  t e s t e d  i n  rthotrc wind t u n n e l s  i n  which e l e c t r i c  a r c s  
a r e  s t r u c k  between c e n t r a l  e l e c t r o d e s  and t h e  w a l l s  o f  t h e  t u n n e l ,  
and a i r  i s  passed through,  reaching tempera tures  o f  15,000° t o  
20,000oF. Heat t r a n s f e r  i s  measured a t  v a r i o u s  p o i n t s  on t h e  
model's o u t e r  s u r f a c e ,  t h e  nose r e g i o n  being t h e  most c r i t i c a l .  

c h a r a c t e r i s t i c s  w i t h  models without t h e  compl ica t ions  o f  very  h igh  
t empera tu res ,  l i g h t  g a s e s  ( p a r t i c u l a r l y  helium) a r e  used i n  wind 
t u n n e l s ;  t h e  l i g h t  gases  r e q u i r e  l e s s  p r e s s u r e  t h a n  a i r  t o  achieve  
high speeds,  and Mach numbers a s  high a s  25 can be achieved,  w i th  
a p p a r e n t l y  good s imula t ion .  F r e e - f l i g h t  t u n n e l s  a r e  a l s o  used, 
i n  which Mach numbers of 1 2  t o  15 a r e  obta ined .  V e l o c i t i e s  can 
be changed i n  incrementa l  s t e p s  by us ing  d i f f e r e n t  t y p e s  of 

S t a b i l i t y  and Control  S tudies  -- To t e s t  s t a b i l i t y  and c o n t r o l  
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n o z z l e s  -- one f o r  Mach 1 a n o t h e r  f o r  Mach 2,  e t c .  Small models 
are t h e n  f i r e d  from 2Omm t o r  l a y g e r )  guns powered by charges  t h a t  
can a l s o  be changed i n  increments .  A s  t h e  models p r o g r e s s  down 
t h e  t u b e  a g a i n s t  t h e  stream, dynamic behavior  i s  recorded  through 
windows by high-speed cameras. Simple b a l l i s t i c  r anges  are  a l s o  
used,  250 t o  500 f e e t  i n  l e n g t h .  They are e s s e n t i a l l y  long ,  
c l o s e d  t anks  i n  which p r e s s u r e s  can be v a r i e d  above o r  below 
normal atmospheric va lues .  A helium-powered gun wi th  a l ong  
b a r r e l  i s  used t o  f i r e  smal l  models a t  speeds  of 20,000 f e e t  p e r  
second o r  h i g h e r  (about  Mach 2 0 ) .  Work on supe r son ic  a i r c r a f t  
(Mach numbers lower t h a n  5 )  i s  c e n t e r e d  about  f l i g h t  e f f i c i e n c y ,  
aerodynamic drag,  powerplant performance, s t a b i l i t y  and c o n t r o l ,  
and s t r u c t u r a l  a s p e c t s .  

3 . Hel i cop te r s  

Useful d a t a  have been ob ta ined  through t h e  use of " v a r i a b l e  
s t a b i l i t y "  h e l i c o p t e r s .  By changing t h e  g a i n  of  t h e  a u t o p i l o t ,  
it i s  p o s s i b l e  t o  g e t  t h e  e f f e c t  o f  a f l y i n g  s i m u l a t o r .  S t u d i e s  
are being made o f  combinations of  s t a b i l i t y  and c o n t r o l  power 
considered optimum by r e s e a r c h  and t e s t  p i l o t s  who have been f l y -  
i n g  t h e  h e l i c o p t e r s .  These d a t a  w i l l  assist  d e s i g n e r s  i n  pro- 
v i d i n g  d e s i r e d  c h a r a c t e r i s t i c s  while  t h e  h e l i c o p t e r  i s  s t i l l  on 
t h e  drawing board.  T h i s  w i l l  be p a r t i c u l a r l y  h e l p f u l  f o r  h e l i -  
c o p t e r s  t o  be employed i n  a l l . -weather  o p e r a t i o n s .  

L. Powerplant Research 

S t u d i e s  o f  high-enepgy f u e l s  a r e  being c a r r i e d  out  a t  NASA 
l a b o r a t o r i e s  and a t  t h o s e  o f  o t h e r  coope ra t ing  Government agenc ie s .  
Considerable  b a s i c  r e s e a r c h  remains be fo re  a i r - b r e a t h i n g  engines  
f o r  hypersonic  a i r c r a f t  w i l l  be:cn;e p r a c t i c a l  r e a l i t i e s .  Research 
a p p l i c a b l e  t o  e l e c t r i c - p r o p u l s i o n  systems i s  under way. S p e c i a l  
t a n k s  and f a c i l i t i e s  f o r  simu1at;ing space environment are being 
cons t ruc t ed .  Pre l iminary  experiments  w i th  i o n  and plasma a c c e l -  
e r a t o r s  and wi th  f u e l  c e l l s  are being conducted. 

50 F l i g h t  S imula tors  

New t echn iques  a r e  c o n s t a n t l y  be ing  developed f o r  u s i n g  f l i g h t  
s imula to r s  t o  perform t e s t s  and o b t a i n  d a t a  t h a t  would be d i f f i c u l t  
and dangerous, i f  not  completely imposs ib le ,  t o  g e t  from conven- 
t i o n a l  f l i g h t  t e s t s .  Condi t ions f o r  high-speed, high-performance 
c r a f t  have been s imula ted  f o r  some t ime ,  bu t  similar t echn iques  
a r e  being extended t o  h e l i c o p t e r s  and VTOL and STOL a i r c r a f t .  
Much work o f  t h i s  t y p e  i s  aimed a t  de te rmining  s t a b i l i t y  and con- 
t r o l  o f  t h e s e  very  unconvent ional  c o n f i g u r a t i o n s ,  

S imula tors  are a l s o  u s e f u l  f o r  t r a i n i n g  p i l o t s  i n  new t y p e s  
of c r a f t  t h a t  a r e  r a d i c a l l y  d i f f e r e n t  from t h e  machines t h e y  have 
been f l y i n g .  An important  r e s e a r c h  t o o l  t h a t  has  been h i g h l y  use- 
f u l  f o r  NASA work i s  t h e  Navy c e n t r i f u g e  a t  J o h n s v i l l e ,  Pa. T h i s  
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dev ice  has  been r i g g e d  t o  provide p i l o t  exper ience  under  high 
a c c e l e r a t i o n  f l i g h t  cond i t ions .  Tests have a l s o  been run  i n  
which aerodynamic and c o n t r o l  c h a r a c t e r i s t i c s  of t h e  X-15 were 
s imula t ed ,  t o  s e e  if t h e  p i l o t  could keep t h e  c r a f t  under c o n t r o l .  
A t  t h e  same time, p h y s i o l o g i c a l  in format ion  on t h e  p i l o t  was 
o b t a i n e d .  

6. The "Sidearm Con t ro l l e r "  

The convent iona l  a i r c r a f t  c o n t r o l ,  s t a n d a r d  almost 
from t h e  beginning of f l y i n g , h a s  been found u n s u i t a b l e  f o r  ex- 
t r e m e l y  high-performance a i r c r a f t  such as  t h e  X - 1 5 .  S ince  t h e  
p i l o t ' s  arm i s  unsupported,  t h e r e  i s  a s t r o n g  p o s s i b i l i t y  t h a t  
under t h e  unusual  aerodynamic cond i t ions  o f  ex t remely  h igh  speeds 
and a c c e l e r a t i o n s ,  t h e  p i l o t  may i n a d v e r t e n t l y  over -cont ro l ,  o r  
overshoot  i n  making c o r r e c t i v e  movements, and t h u s  pu t  t h e  c r a f t  
i n t o  dangerous p o s i t i o n s .  

To remedy t h e s e  d i f f i c u l t i e s ,  a new t y p e  of  c o n t r o l  has  been 
devised .  
t h e  p i l o t ' s  arm, and t h e  on ly  movement necessa ry  i s  a r e l a t i v e l y  
s l i g h t  one of t h e  hand and w r i s t ,  which c o n t r o l s  t h e  a i r c r a f t  
th rough e l e c t r i c a l  c i r c u i t s .  

Known as t h e  "side-arm c o n t r o l l e r , "  it f u l l y  suppor t s  

7. NASA Plum Brook Reac tor  

Work on NASA*s &megawatt ( t he rma l )  t e s t  r e a c t o r  a t  Plum 
Brook ( former ly  an  Army Ordnance S t a t i o n )  n e a r  Sandusky, Ohio, has  
proceeded on schedule .  S i m i l a r  i n  g e n e r a l  d e s i g n  t o  AEC's Mate- 
r i a l s  T e s t i n g  Reac tor  (MTR) a t  t he  Na t iona l  Reac tor  T e s t i n g  S t a t i o n  
i n  Idaho, it w i l l  be used t o  tes t  under r a d i a t i o n  materials and 
small components f o r  a i r c r a f t  and space v e h i c l e s  -- p a r t i c u l a r l y  
a i r c r a f t  r e a c t o r  and rocke t  r e a c t o r  f u e l  e lements .  
s h i e l d i n g  and experiments  i n  nuc lea r  and s o l i d - s t a t e  phys i c s  w i l l  
a l s o  be conducted. 
composed of a co re  conta ined  i n  a p r e s s u r e  v e s s e l  ( t a n k )  s h i e l d e d  
by conc re t e  and wa te r  i n  a c i r c u l a r  pool ,  and f u r t h e r  enc losed  i n  
a c y l i n d r i c a l  s t e e l  containment ves se l .  Only a f t e r  exhaus t ive  and 
d e f i n i t i v e  t e s t s  w i l l  t h e  Plum Brook Reac tor  be brought t o  c r i t i -  
c a l i t y  ( s t a r t  of  cha in  r e a c t i o n ) ,  p o s s i b l e  l a t e  i n  1959 o r  e a r l y  
i n  1960. 

S t u d i e s  of 

Water-cooled and moderated, t h e  r e a c t o r  i s  

8.  Other Areas of  I n v e s t i g a t i o n  

During t h i s  r e p o r t  pe r iod ,  NASA r e s e a r c h  c e n t e r s  and t e s t  
s t a t i o n s  a l s o  c a r r i e d  on work i n  t h e  f o l l o w i n g  a r e a s :  ( a )  A i r -  
c r a f t  n o i s e  r e d u c t i o n ;  ( b )  S t r u c t u r e s  and m a t e r i a l s ,  e s p e c i a l l y  
f o r  use a t  h igh  t empera tu res ;  ( c )  Research problems o f  r o c k e t s  
u s ing  high-energy f u e l s ;  ( d )  Improved aerodynamic e f f i c i e n c y  of 
supe r son ic  and hypersonic  a i r c r a f t ;  ( e )  Rocket -cont ro l  problems, 
e s p e c i a l l y  f o r  new t y  es of high-performance r o c k e t s ;  ( f )  Re-entry 
and h e a t i n g  t e s t s ;  (g? F l u t t e r  c h a r a c t e r i s t i c s  of v a r i o u s  con- 
f i g u r a t i o n s ;  ( h )  Di tch ing  a i d s ;  (i) Crash s u r v i v a l ;  and (j) Landing 
and takeoff  procedures .  
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RESEARCH FELLOWSHIPS PROGRAM 

On March 11, 1959, NASA announced a program of r e s e a r c h  
f e l lowsh ips  i n  t h e o r e t i c a l  and exper imenta l  phys i c s  a s s o c i a t e d  
wi th  exp lo ra t ion  of space.  To be admin i s t e red  by t h e  Nat iona l  
Academy of  Sc iences  and t h e  Nat iona l  Research Counci l ,  which w i l l  
j o i n t l y  r ece ive  an i n i t i a l  g r a n t  of $350,000 from NASA, t h e  pro- 
gram i s  expected t o  s t i m u l a t e  b a s i c  r e s e a r c h  i n  t h e  space s c i e n c e s .  

NASA w i l l  provide t h e  f a c i l i t i e s  and s ta f f  r e q u i r e d  f o r  re- 
s e a r c h  by t h e  appo in tees  a t  one of i t s  space c e n t e r s .  T h e o r e t i c a l  
r e s e a r c h  w i l l  be supe rv i sed  by Robert  Jas t row,  Chief of t h e  Theo- 
r e t i c a l  Div is ion  of t h e  B e l t s v i l l e  Space Cen te r ,  This  r e s e a r c h  
w i l l  include:  phys i c s  of p l a n e t s  and s a t e l l i t e s ;  a s t r o p h y s i c s ;  
and plasma phys ic s .  Experimental  r e s e a r c h  w i l l  be under L. H. 
Meredi th ,  Chief of t h e  Space Sc iences  Div i s ion ,  and w i l l  i nc lude :  
f i e l d s  and p a r t i c l e s ;  p l a n e t a r y  atmospheres;  astronomy; s o l a r  
phys i c s ;  and meteorology. 

The program i n c l u d e s  Research Assoc ia t e sh ips  and Sen io r  Re- 
s e a r c h  Assoc ia tesh ips  ( b o t h  a t  t h e  p o s t - d o c t o r a l  l e v e l )  f o r  
s c i e n t i s t s  o f  e x c e p t i o n a l  c r e a t i v e  a b i l i t y  who wish t o  f r e e  them- 
s e l v e s  f rom academic r e s p o n s i b i l i t i e s  i n  o r d e r  t o  devoke an  ex- 
tended  per iod  t o  b a s i c  r e s e a r c h .  
w i th  l a r g e r  amounts f o r  t h e  Sen io r  Assoc ia t e sh ips ,  which w i l l  be 
g r a n t e d  t o  experienced s c i e n t i s t s  wi th  s u b s t a n t i a l  r eco rds  o f  
accomplishment. 

S t i p e n d s  begin  a t  $8,000 a year,  

RESEARCH ADVISORY COMMITTEES 

On January 23, 1959, Adminis t ra tor  Glennan announced t h e  
appointment of t h e  chairmen of  13 new r e s e a r c h  adv i so ry  committees 
t o  NASA. These committees, wi th  membership drawn f r o m  i n d u s t r y ,  
u n i v e r s i t i e s ,  and Government o r g a n i z a t i o n s ,  w i l l  review n a t i o n a l  
space  and a e r o n a u t i c a l  r e s e a r c h  i n  p r o g r e s s  and recommend problems 
t h a t  should be i n v e s t i g a t e d  by NASA or o t h e r  r e s e a r c h  organiza-  
t i o n s .  They w i l l  a s s i s t  i n  fo rmula t ing  and coord ina t ing  t h e s e  
r e s e a r c h  programs, and w i l l  a l s o  s e r v e  as  a medium f o r  t h e  ex- 
change o f  in format ion  on t h e s e  s u b j e c t s  among members of t h e  
s c i e n t  i f  i c  community . 

Each committee, composed o f  about 15 members, w i l l  meet 
s e v e r a l  t imes a year .  (Memberships a r e  l i s t e d  i n  Appendix G . )  

I N T E R N A T I O N A L  C 00 PER AT I O N  

M u l t i l a t e r a l  Cooperat ion -- On February 5 ,  Deputy Administra- 
t o r  Dryden was named by t h e  S e c r e t a r y  o f  t h e  S t a t e  a s  an a l t e r n a t e  
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U. S. Represen ta t ive  t o  t h e  United Nations -- Ad Hoc Committee on 
t h e  Peace fu l  Uses of Outer Space. The Committee i s  scheduled t o  
begin  d i s c u s s i o n s  i n  New York e a r l y  i n  May. 
Henry Cabot Lodge w i l l  l e a d  t h e  U. S. d e l e g a t i o n .  

I n  March, NASA pledged i t s  suppor t  t o  s c i e n t i f i c  (non- 
m i l i t a r y )  r e s e a r c h  of t h e  Committee on Space Research of t h e  
I n t e r n a t i o n a l  Council  of S c i e n t i f i c  Unions, making a s a t e l l i t e  
launching  c a p a b i l i t y  a v a i l a b l e  f o r  t h e  Union's Committee on Space 
Research (COSPAR) coord ina ted  in s t rumen ta t ion  o r  payloads; p a r t i c -  
u l a r  a t t e n t i o n  i s  a l s o  being given t o  developing a v e h i c l e  ( such  
a s  Scout o r  Thor D e l t a )  f o r  p o s s i b l e  launching  of f o r e i g n  in -  
s t rumen ta t ion  o r  payload packages. 

t r a c t  w i th  t h e  Nat iona l  Academy o f  s c i e n c e s ,  w i l l  g ive  f i n a n c i a l  
suppor t  t o  f o r e i g n  as w e l l  a s  American s c i e n t i s t s ,  and f u r n i s h  
them an oppor tun i ty  t o  p a r t i c i p a t e  i n  NASA's s c i e n t i f i c  programs. 

Regional Cooperation -- NASA i s  a c t i v e  i n  NATO on two f r o n t s  -- suppor t ing  d i s c u s s i o n s  of space i n  t h e  NATO Science Committee 
and d i s c u s s i n g  both a e r o n a u t i c a l  and space problems i n  t h e  NATO 
Advisory Committee on Aeronautics (AGARD).  

U .  S. Ambassador 

The NASA Fel lowship Program, r e c e n t l y  announced under con- 

B i l a t e r a l  Agreements -- Negotiat ions a r e  underway f o r  
b i l a t e r a l  agreements t o  formal ize  arrangements wi th  some of t h e  
c o u n t r i e s  t h a t  have cooperated with t h i s  count ry  i n  s e t t i n g  up 
r a d i o  "Minitrack" f a c i l i t i e s .  
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I V .  ~ _ _ _  N A S A  - -  I T S  ORGANIZATION _ _  AND FUNCTIONS - 

NASA FOUNDED ON G O I N G  RESEARCH ORGANlZAT I O N  AND PROGRAMS 

NACA a s  Nucleus -- A s  d e t a i l e d  ea r l i e r ,  it was n o t  necessa ry  
t o  organize  t h e  new Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  
from sc ra t ch .  Under t h e  Act, NASA absorbed t h e  well-develo ed 
r e s e a r c h  o rgan iza t ion  of  NACA. 
t h e  Act provided f o r  t r a n s f e r  t o  NASA of o t h e r  r e l a t ed  f u n c t i o n s  
i n  t h e s e  terms: 

I n  a d d i t i o n ,  S e c t i o n  302 ( a  P of  

Subjec t  t o  t h e  p r o v i s i o n s  of t h i s  s e c t i o n ,  
t h e  P r e s i d e n t ,  f o r  a per iod  of f o u r  y e a r s  
a f t e r  t h e  d a t e  of enactment of t h i s  Act, may 
t r a n s f e r  t o  t h e  Adminis t ra t ion  any f u n c t i o n s  
( i n c l u d i n g  powers, d u t i e s ,  a c t i v i t i e s ,  f a c i -  
l i t i e s ,  and p a r t s  of f u n c t i o n s )  of: any o t h e r  
department o r  agency of t h e  United S t a t e s ,  
o r  of any o f f i c e r  o r  o r g a n i z a t i o n a l  e n t i t y  
t h e r e o f ,  which r e l a t e  p r i m a r i l y  t o  t h e  
f u n c t i o n s ,  powers, and d u t i e s  of  t h e  Admin- 
i s t r a t i o n  as  p r e s c r i b e d  by s e c t i o n  203 of 
t h i s  A c t .  I n  connect ion wi th  any such 
t r a n s f e r ,  t h e  P r e s i d e n t ,  may, under t h i s  
s e c t i o n  o r  o t h e r  a p p l i c a b l e  a u t h o r i t y ,  
provide f o r  a p p r o p r i a t e  transfer of re- 
cords ,  p rope r ty ,  c i v i l i a n  personnel ,  and 
funds-  

OTHER PROGRAMS AND FACILITIES SHIFTEE TO NASA I 
S a t e l l i t e s ,  Probes,  Rocket Envines --- Or, October 1, 1958, 

Order No. 10783, which t r a n s f e m c d  t o  5% s e v e r a l  Department of 
Defense p r o j e c t s  whose para:-r,o:.int. o b j e c t i v e s  were of a non-mil i tary 
na ture .  F i r s t  was P r o j e c t  Vanguard, t h e  s c i e n t i f i c  s a t e l l i t e  pro- 
gram t h a t  had been c a r r i e d  o u t  under Navy Department d i r e c t i o n .  
The o r d e r  a l s o  t r a n s f e r r e d  from ARPA r ? z p c n s i b i l i t y  f o r  space  pro- 
j e c t s  such a s  l u n a r  probes and  s c i e n t i f i c  s a t e l l i t e s ,  and from t h e  
A i r  Force  c e r t a i n  space- re la ted  p r o j e c t s ,  p r i n c i p a l l y  i n  t h e  f i e l d  
of "super- thrust"  propuls ion  systems which a re  p r i m a r i l y  a p p l i c a b l e  
t o  f u t u r e  space veh ic l e s .  

NASA's f i r s t  day of b u s i n e s s ,  t h e  -8-- r e s ide r , t  isst led Execut ive  
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l s i o n  Laboratory from Army t o  NASA -- By Execut ive 
, on December 3 ,  1958 , t he  P r e s i d e n t  t r a n s f e r r e d  t h e  

f u n c t i o n s  and f a c i l i t i e s  of t h e  Jet Propuls ion  Laboratory,  Pasadena, 
C a l i f . ?  from t h e  Department of  t h e  Army t o  NASA. (Text  of  Execut ive 
Order i s  i n  Appendix H.) Although the  l a b o r a t o r y  is  a p a r t  of t h e  
C a l i f o r n i a  I n s t i t u t e  of Technology, t he  p r o p e r t y  occupied and u t i -  
l i z e d  i n  Pasadena is  Government-owned. I n  s i g n i n g  t h e  Order ,  t h e  
P r e s i d e n t  s t a t e d :  

"This  d e c i s i o n  i s  necessary  i n  t h e  n a t i o n a l  
i n t e r e s t .  It p r e v e n t s  unnecessary d u p l i c a t i o n  
and e f f e c t s  economies i n  space r e s e a r c h  and 
development. T h i s  development w i l l  enhance 
c l o s e  coopera t ion  between t h e  Nat iona l  Aero- 
n a u t i c s  and Space Adminis t ra t ion and t h e  
Department of Defense t o  t h e  end t h a t  t he  
p e a c e f u l  use  of space will redound t o  t h e  
b e n e f i t  of a l l  mankind. 

NASA-Army Agreement on ABMA -- Also on December 3 ,  it was 
announced t h a t  NASA and t h e  Department of  t h e  Army had reached an  
agreement under which t h e  Army B a l l i s t i c  Missiles Agency, (ABMA), 
H u n t s v i l l e ,  Ala., and i t s  subord ina te  o r g a n i z a t i o n s ,  would be  
cont inuous ly  r e spons ive  t o  NASA requirements.  (Text of agreement 
is  i n  Appendix I.) 

The Commanding General,  Army Ordnance Missile Command, i s  
r e s p o n s i b l e  f o r  schedul ing  t h e  space and m i s s i l e  a c t i v i t i e s  under 
h i s  c o n t r o l  t o  meet p r i o r i t y  requirements  of NASA " in  a manner 
c o n s i s t e n t  w i t h  ove r -a l l  n a t i o n a l  p r i o r i t i e s . "  Under t h i s  agree- 
ment, NASA has  p laced  a small  t e c h n i c a l  staff a t  ABMA t o  d i r e c t  
a s s igned  NASA p r o j e c t s .  

With t h e s e  t r a n s f e r s ,  p l u s  t h e  ex tens ive  r e s e a r c h  f a c i l i t i e s  
of t h e  NACA, t h e  NASA f i e l d  and l a b o r a t o r y  complex had a t t a i n e d  
c a p a c i t y  f o r  a major p o r t i o n  of i t s  mission. 

ORGANIZATIONAL STRUCTURE 

Three Main Areas of A c t i v i t y  -- The o r g a n i z a t i o n a l  s t r u c t u r e  
of N A ~ A  ( F -  1g. 1) provides  f o r  t h r e e  main a r e a s  of a c t i v i t y :  1) 
S a c e  F l i g h t  Development; 2) Aeronaut ical  and Space Research; and 
3Y B u s i n e s s  Adminis t ra t ion.  

When D i r e c t o r s  of t h e  O f f i c e s  r e s p o n s i b l e  f o r  t h e s e  a c t i v i t i e s  
were named, October 5, 1958, Adminis t ra tor  Glennan de f ined  t h e  areas 
as  fo l lows:  

" I n  t h e  first ca tegory ,  NASA w i l l  be  concerned 
wi th  t h e  e n t i r e  spectrum of  space  f l i g h t  opera- 
t i o n s  inc lud ing  t h e  design and procurement of 
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v e h i c l e s  and s a t e l l i t e  payloads,  t h e  launch- 
ing and monitor ing of  s c i e n t i f i c  saBel l i tes ,  
t h e  accumulation and r e d u c t i o n  of data,  and 
a c t i v i t i e s  suppor t ing  t h e  o b j e c t i v e  of  launch- 
ing man i n t o  space,  

"In t h e  second category,  t h e  long-es tab l i shed  
and h i g h l y  regarded l a b o r a t o r i e s  acqu i r ed  from 
t h e  NACA w i l l  cont inue  t h e i r  programs of  b a s i c  
and a p p l i e d  r e s e a r c h  i n  suppor t  of a e r o n a u t i c s  
and space s c i e n c e  and technology. Add i t iona l  
e f f o r t  i n  t h i s  a r e a  of a c t i v i t y  w i l l  b e  sup- 
ported i n  t n e  l a b o r a t o r i e s  o f  i n d u s t r y  and 
educa t iona l  and non-prof it i n s t i t u t i o n s ,  

"The t h i r d  category,  b u s i n e s s  a d m i n i s t r a t i o n ,  
inc ludes  t h e  b u s i n e s s  f u n c t i o n s  of any well- 
r u n  o rgan iza t ion ,  such as  t h e  development of 
f i s c a l  and budgetary p o l i c i e s ,  of con t r ac t -  
ing p o l i c i e s  and t h e i r  implementation, of 
p o l i c i e s  r e l a t i n g  t o  personnel  a d m i n i s t r a t i o n ,  
p l a n t  ope ra t ion ,  and s e c u r i t y ,  and t h e  pro- 
v i s i o n  of a d m i n i s t r a t i v e  p o l i c y  guidance f o r  
t h e  d e c e n t r a l i z e d  ope ra t ion  of NASAts r e s e a r c h  
c e n t e r s  and f i e l d  s t a t  ions,  

Reporting t o  t h e  Adminis t ra tor  a r e  t h e  D i r e c t o r s  of  each of  
t h e s e  areas: Abe S i l v e r s t e i n ,  D i r e c t o r  of Space F l i g h t  Development; 
John W. Crowley, Jr., D i r e c t o r  of Aeronaut ica l  and Space Research; 
and Albert  F, S i e p e r t ,  D i r e c t o r  of Business  Adminis t ra t ion.  

O f f i c e  of Space F l i g h t  Development -- S i l v e r s t e i n ,  whose 
r e s p o n s i b i l i t i e s  i nc lude  a l l  S pace F l i g h t  o p e r a t i o n s  and d i r e c t i o n  
of  t h e  Wallops I s l a n d  rocke t  launching  s t a t i o n ,  i s  assisted by 
Homer E, Newell, Jr., A s s i s t a n t  D i r e c t o r  f o r  Sgace Sc iences ;  - 
Abraham Hyatt ,  A s s i s t a n t  D i r e c t o r  f o r  Propuls ion;  Newell D. Sanders,  
A s s i s t a n t  Di rec tor  f o r  Advanced Technology; and Edmond C. Buckley, 
A s s i s t a n t  Di rec tor  f o r  Space F l i g h t  Operations.  

O f f i c e  of  Aeronaut ics  and Space Research -- I n  Aeronaut ics  and 
Space Research, Crowley i s  a s s i s t e d  by Ira H. Abbott, Deputy Direc- 
t o r ,  and Richard V. Rhode, A s s i s t a n t  D i r e c t o r  f o r  Mate r i a l s ,  Struc-  
t u r e s ,  Loads and A i r c r a f t  Operat ing Problems. The p o s i t i o n s  of 
A s s i s t a n t  D i rec to r  f o r  Aerodynamics and Space Mechanics and Assis- 
t a n t  D i rec to r  f o r  Power P l a n t s  were vacan t  a s  t h i s  r e p o r t  pe r iod  
c losed ,  March 31, 1959. Research i s  conducted a t  NASAts f i e l d  
i n s t a l l a t i o n s  as w e l l  a s  through c o n t r a c t u a l  suppor t  by i n d u s t r i a l  
and educa t iona l  r e s e a r c h  o rgan iza t ions ,  



- 39 - 

PERSONNEL 

Expansion i n t o  1960 -- NASA has  expanded r a p i d l y  s i n c e  October 1. 
A S  O f  March 31 9 L Y 3 Y  , t he  agency had 8,685;: employees, an i n c r e a s e  of  
719 over  October 1. 
a planned t o t a l  of 9,988. 
under c o n t r a c t  t o  NASA by t h e  C a l i f o r n i a  I n s t i t u t e  of Technology. 

Through J u l y  1960, NASA is scheduled t o  grow t o  
An a d d i t i o n a l  2,450 employees of JPL are 

Al i en  S c i e n t i s t s  -- NASA's c h a r t e r  pe rmi t s  t he  h i r i n g  of  a l i e n  
s c i e n t i s t s .  T h  e C i v i l  Se rv ice  Commission has set t h e  l i m i t  a t  50 
persons ,  27 o f  whom are now on t h e  p a y r o l l ,  

NASA RELATIONS WITH OTHER GOVERNMENT ORGANIZATIONS 

D r a w s  on Experience and S k i l l s  of C i v i l i a n  Agencies -- Ear l ie r  
i n  t h i s  r e p o r t ,  NASA d e a l i n g s  w i t h  v a r i o u s  branches  of t h e  Depart- 
ment of Defense were ou t l ined .  I n  a d d i t i o n ,  r e s e a r c h  and develop- 
ment i n  suppor t  of a e r o n a u t i c s  and space  i n v e s t i g a t i o n s  r e q u i r e  
programs of c l o s e  coopera t ion  and coord ina t ion  w i t h  o t h e r  F e d e r a l  
agenc ie s ,  
( n u c l e a r  energy programs are repor t ed  i n  a l a te r  s e c t i o n ) ,  t h e  
Na t iona l  Sc ience  Foundation; t h e  U.S. Weather Bureau, t h e  U.S. 
Coast Guard and Geodet ic  Survey, and t h e  Nat iona l  Bureau of Stan- 
da rds  of  t h e  Department of  Commerce; and t h e  As t rophys ica l  Obser- 
v a t o r y  of t h e  Smithsonian I n s t i t u t i o n .  

Chief among t h e s e  a r e  t h e  Atomic Energy Commission 

The Nat iona l  Academy of Sciences,  wi th  suppor t  from t h e  NSF, 
d i r e c t e d  t h e  U.S. p a r t  of t h e  I n t e r n a t i o n a l  Geophysical Year pro- 
gram. AEDIQ c o n t r i b u t i o n s  by o t h e r  agenc ie s  t o  NASA work du r ing  
t h e  p a s t  six months were p r o j e c t s  r ang ing  from b a s i c  r e s e a r c h  i n  
ana lyz ing  me teo ro log ica l  cond i t ions  and e l ec t romagne t i c  and g r a v i t y  
f i e l d s ,  t o  a id  i n  des igning  and t e s t i n g  many of t h e  thousands of 
compofients needed f o r  s a t e l l i t e s  and space probes. I n  a d d i t i o n ,  
some of  t h e s e  agenc ie s  were a c t i v e  i n  work suppor t ing  ground-based 
f a c i l i t i e s  f o r  launching,  t r ack ing ,  and t e l eme te r ing .  

* Approximate breakdown of t h e  8,685 NASA,ernployees a s  of March 31, 
1959, i s  as fo l lows :  1) r e s e a r c h  s c i e n t i s t s ,  26 p e r c e n t ;  2) suppor t  
personnel ,  i n c l u d i n g  eng inee r s  and mathematicians,  7.5 p e r c e n t ;  3 )  
t e c h n i c i a n s ,  90 5 p e r c e n t ;  4) p r o f e s s i o n a l ,  a d m i n i s t r a t i v e  and c l e r i -  
c a l ,  14 p e r c e n t ;  5 )  u n s k i l l e d ,  s emi - sk i l l ed  and s k i l l e d  craf tsmen,  
43 percent .  

Breakdown by i n s t a l l a t i o n :  1) Washington, D.C. Headquarters ,  354; 
2 )  B e l t s v i l P e ,  Md*, Space Center,  i n c l u d i n g  lb-man f i e l d  s t a t i o n  a t  
A t l a n t i c  Missile Range, Cape Canaveral, Fla. ,  296; 3 )  Langley Re- 
Search Center ,  i nc lud ing  97-man s t a f f  a t  Wallops S t a t i o n ,  Va., 3,587; 
4)  L e w i s  Research Center,  2,711; 5 )  A m e s  Research Center ,  1,434; 
6) High-speed F l i g h t  S t a t i o n ,  Calif., i nc lud ing  a sevenalaan'3iadson 
o f f i c e  i n  Los Angeles, 303.  
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Nat iona l  Science Foundation Support -- Important among arrange-  

Under law and ExecuCive Orders, t h e  Foundation i s  r e s p o n s i b l e  
m e n t s 7 b r  s t r eng then ing  t h e  space  program is  t h a t  between NSF and 
NASA. 
f o r  t h e  suppor t  through g r a n t s  of g e n e r a l  purpose b a s i c  r e s e a r c h ,  
whi le  o t h e r  agenc ie s  undertake b a s i c  r e s e a r c h  r e l a t e d  t o  t h e i r  m i s -  
s ions .  
p roposa l s  f rom r e s e a r c h  s c % e n % i s t s ,  f o r  p r o j e c t s  which invo lve  
fundamental  s5ud ies  l e a d i n g  t o  new d i s c o v e r i e s  i n  a e r o n a u t i c s  and 
space sc ience .  Under t h e  s t i m u l u s  of Fede ra l  support  f o r  space 
e x p l o r a t i o n  and r e sea rch ,  a l a r g e r  n-mber of p roposa l s  i n  t h e s e  
f i e l d s  w i l l  be r ece ived  by t h e  Foundation. 
t h e  Foundation w i l l  be a b l e  t o  support  an i n c r e a s i n g  number of such 
p roposa l s  i n  t h e  f u t u r e  through r e sea rch  g r a n t s ,  c h i e f l y  t o  univer-  
s i t y  s c i e n t i s t s  and engineers ,  

r e c t l y  r e l a t e d  t o  i t s  own program, NASA i s  r e s p o n s i b l e  a l s o  f o r  
schedul ing  r o c k e t  and s a t e l l i t e  fLights  and packaging, recovery,  
and d a t a  r e c e p t i o n s ,  working d i r e c t l y  wi th  t h e  s c i e n t i s t s  and 
o r g a n i z a t i o n s  concerned. 

t5on  w i t h  NASA v N S E  * has  undertaken suppor t  of  t h  e Space Sc ience  
Board of t h e  Na t iona l  Academy of Sciences Research Council, 
Board, c o n s t s t i n g  of 16 l e a d e r s  i n  s c i e n t i f i c  f i e l d s  r e l a t e d  t o  
space,  w i l l  a d v i s e  NASA and NSF on a v igorous  and balanced program 
i n  space sc ience ,  w i l l  assfa$ i n  e s t a b l i s h i n g  working r e l a t i o n -  
s h i p s  wi th  c i v i l i a n  s c i e n c e  and with s c i e n t i f i c  a c t i v i t i e s  i n  
o t h e r  F e d e r a l  ager,cies,  
coopera t ion  i n  i n t e m s t i x a l  space r e s e a r c h  a c t i v i t i e s ,  and w i l l  
a s s i s t  i n  t h e  c o n s i d e r s t i o n  of S m i e d x t e  and Long-range e f f e c t s  of 
a c t i v i t i e s  i n  space sc i ence ,  

I n  t h e  p a s t ,  t h e  Foundation has  awarded g r a n t s ,  based on 

It is  a n t i c i p a t e d  t h a t  

At t h e  same time, NASA i s  support ing b a s i c  r e s e a r c h  more d i -  

N s t i m a P  Academy of Sc iences  Space Sc ience  Board -- I n  coopera- 

The 

It ~ l f l l  provide a channel f o r  s c i e n t i f i c  

NASA RESEARCH CENTER AND FIELD STATIONS 

Langley Research Center  (H,J ,E .  Reid, D i r e c t o r )  

La lg l ey  Research Center ,  Langley F i e l d  ( n e a r  Newport News, V a ,  ) 
From i ts  modest i s  t h e  o l d e s t  and l a r g e s t  NASA f i e l d  es tab l i shment ,  

beginning i n  1917, it has  grown t o  a complex 710-acre p l a n t  w i th  a 
staff  o f  3,49O, 
i a l i z e d  i a b o r a t o r i e s  and t e s t  ceazters, and a dozen l a r g e  shops f o r  
model b u i l d i n g  and suppor t  work. A S t r u c t t i r e s  Research Laboratory 
s p e c i a l i z e s  i n  .s%udy of s t r u c t u r e s  of metal and o t h e r  m a t e r i a l s  
used i n  t h e  des ign  o f  a i r p l a n e s ,  m i s s i l e s ,  and s p a c e c r a f t ,  Lang- 
ley ' s  hydrodynamic r e s e a r c h  inc ludes  model i n v e s t i g a t i o n s  of t h e  
des ign  c h a r a c t e r i s t i c s  of high-speed seaplanes ,  missiles launched 
from submerged subrnarices, acd  space v e h i c l e s  l and ing  i n  water.  

emphasis i n c r e a s i n g  on space problems, 

There a r e  30 rnsjor  wind t u n n e l s ,  numerous spec- 

A major p a r t  of Langleyss effort i s  ir, b a s i c  r e sea rch ,  w i th  
The Space Task Group f o r  



P m j e c t  Mercury i s  housed a t  Langley, a l though it i s  n o t  admfnis t ra-  
L ive ly  a p a r t  o f  t h e  Center. 
aye be ing  used f o r  t h i s  projecL0 
rocket -g l ider  f l i g h t ,  i n f l a t a b l e  ,rat_ e l l f t e ~ ,  aLmDsphere re-en%ry 
problems, and o t h e r  space undertakings,  

I n  Langley's F l i g h t  Research Divisrion, ~ e + t  p i l o s s  f l y  eon- 
v e n t f s n a l  veh ic l e s ,  modified and inst rumented t o  supp3.y space - f l i gh t  
( s imula t ed ]  in format ion  t ha t  will be used t o  m p r a r e  safety a - .d  per- 
formance of f u t u r e  space vehfc lesJ 

Many sf Langley's r e s e a r c h  f a c i l i t i e s  
Work i s  a l a s  be ing  done h e r e  on 

Langley cont inues  t o  do a e ~ o n a t i ~ x a l  r e ~ g e a r i h ,  P rob lems  o f  
aerodynamic hea t ing ,  a s  t h e y  a f f e c 5  hlgh-sp '"r,y as well. a s  
missiles and r o c k e t s ,  a re  under study, I n  ,x.id,.ticm, studios and 
work on VTOL ( v e r t i c a l  t a k e o f f  and landing:  and  3TaL f s h o r t  ?$&e- 
o f f  and landing]  a i r c r a f t  a r e  i n  p r a g r s s s , ,  

Operating under t h e  j u r i s d i c t i o n  o€ -,he L 
t h e  P i l o t l e s s  A f r c r a f t  Research S t a ~ l o n  a++ Wal 
e s t a b l i s h e d  13 y e a r s  ago t c ~  obkaira aerodycamic da ta  olr. 
bow supersonic  speeds;  t h e  f a c i l i t y  i s  ??ow b e l  
s i v e l y  on hypersonic and space f l i g h t  problems 
staff  numbers 97; some i n c r e a s e  i n  personnel  ( 
and f a c i l i t i e s  i s  planned. S ince  f u t u r e  work 
area of  Space F l i g h t  Development, a d e c i s i o n  h . 2 ~  been made t o  oper-= 
a t e  t h e  expanded f a c i l i t y  under t h e  anee c)f i i liec,d- 

Langley Center, F a c i l i t a t i n g  t h e  P: Qrl9  mi! per!:>; 
a la rge  saving i n  costs, 5 s  the Naq  deofslsn f a  d l s -  
e s t a b l i s h  %he 2,4OQ-acre Naval An7-- 5 1-c ~ t e a g b e ~  Va, by 
June 30, 1959. By agreement reached ? h e  Secretary of t h e  

i s  being  made a v a i l a b l e  t o  NASA for 
gram, Technical  and s c i e n t i f i c  f a c ~  
rrAles from Wallops I s l a n d ,  will be o 
complex, with Wallops as  t h e  Lslnrfrns 
t h e  t e l eme te r ing  and t e s t  check-. s ~ "  c e n t e r ,  

quayters  Of f i ce  of Space F l i g h t  Deve2.opn r n s t  edd. Gf zn*?&T; sf t 11e 

Navy and t h e  NASA adminis%r;%ion m 959, Chzr-rc m e a g u e  

L e w i s  Research Center (Edward R, 

L e w i s  Research Center NASA=Aowied a , operaeea ==- nea r  t h e  
municipal  a i r p o r t  a t  Cleveland, On; 3 ,  was " a t l x s h e d  i n  l 9 b h  by 
NASAVs predecessor  a s  t h e  NACA L E W ~ S  FLigr j4  ~ m p u l s i o n  Labora tory ,  
Its 2,7ll-man staff  s p e c i a l i z e s  in 5~ud:ec: D f  yropk2,sfoa. for space 
and a e r o n a u t i c s  a p p l i c a t i o n s ,  Majx f a c i i  itr6s a t  che Ces-ter in- 
clude: Engine Research Building,  Rocket LaboratoFy, Materials and 
S t r e s s e s  Laboratory, two Superscriic N i -  <I Tunnelsc; ,  A -  t i " _ ~ d e  Wind 
Tunnel, and Propuls ion  Systems h n c r  



. ”  

Lewis a l s o  o p e r a t e s  a t  Sandusky, Ohio, t h e  Plum Brook Research 
F a c i l i t y ,  a 6G-megawatt (the,mal) r e a c t a r  now nea r ing  completion of 
c o n s t r u c t i o n ,  and a Rocket Research F a c i l i t y  a t  t h e  same l o c a t i o n  
f o r  s tudy ing  components and systems. 

m a r i l y  on a i r - b r e a t h i n g  pDwer p l a n t s ,  t o  r o c k e t s  -- chemical, l i q u i d  
p r o p e l l a n t ,  nuc lea r ,  and e l e c t r i c a l .  However, work is  s t i l l  i n  pro- 
gress or, t u r b o j e t  and ramje t  power p l a n t s  f o r  m i s s i l e s  and a i r c r a f t .  
Research now i n  p r o g r e s s  a t  Lewis inc iude :  
aerodynamics, z a t e r i a l s ,  s o l i d - s t a t e  phys ics ,  c o n t r o l s ,  magneto hy- 
drodynamics, and f l u i d  dynamics, The Lewis Space Task Group i s  
working on in s t rumen ta t ion  and con-wals f o r  t h e  P r o j e c t  Mercury 
capsule .  T h i s  group i s  cemporarily d e t a i l e d  t o  L e w i s  u n t i l  t h e  
B e l t s v f l l e  Space Center  is completed. 

Emphasis a t  Lewis h a s  been r a p i d l y  s h i f t i n g  from r e s e a r c h  p r i -  

p ropu l s ion  chemistry,  

Ames Research Cen-cer (Srnish J. DeFrance, D i r e c t o r )  

NASA? s Ames Research Center,  Moff e t t  F i e l d ,  Calif -- o r i g i n a l l y  
e s t a b l i s h e d  i n  1940 by NACA as a second c e n t e r  of a e r o n a u t i c a l  re- 
sea rch  -- has, s i n c e  1948, been doing space r e s e a r c h  as w e l l .  A t  
p r e s e n t ,  n e a r l y  50 p e r c e n t  of  Ameso r e s e a r c h  and development work 
is a p p l i c a b l e  t o  t h i s  area. Mora t h a n  one-third of t h e  1,434-man. 
staff a r e  s c i e n t i s t s  and engineers ,  The ex tens ive  r e s e a r c h  f a c i l i -  
t i e s  inc lude :  29 major wind tunne l s  (one,  t h e  wor ld t s  l a r g e s t  -- 
40 X 80 ft,, f u l l - s c a l e ) ;  a Hypervelocity B a l l i s t i c  Range i n  which 
t e s t  models are prope l l ed  by helium g a s  from a ngunn 200 f e e t  long;  
an Atmosphere E m r y  Simuia2er;  a 25-foot Shock Tube; and an Ion 
Acce le ra to r .  Also ~ ~ I I ~ O L - ~ X K  i n  experirnentai work i s  a f l e e t  of 
more chan 10 miPILary f i g h t e r  a f x r a f t ,  s p e c i a l l y  instrumented 
for r e sea rch .  

I n  s.rlppor% 09 ProjecG Mercury, wind t u n n e l  and p i l o s i n g  s t u d i e s  
and e l e c t r o n i c  simula-cor experiments a r e  i n  p r o g r e s s o  Wind t u m e l  
t e s t s  are be ing  made 03 v a r i o u s  types  3f c r a f t ,  i nc lud ing  Dyna- 
Soar and v a r i o u s  hypersonic  (Mach 5 and above) conf igu ra t ions .  
Other r e s e a r c h  i s  d i r e c t e d  toward nsw methods of i n c r e a s i n g  aero- 
dynamic e f f i c i e n c y ,  

High Speed F l i g h ~  S t a t i o n  (Walter C. Will iams, Chief )  

NASAVs High Speed P l i g h t  S t ac i sn ,  Edwards A i r  Force Base, Calif., 
100 m i l e s  n o r t h  of Los Angeles i n  t h e  Mojave Deser t ,  c a r r i e s  out  
r e s e a r c h  i n t o  problems of f l i g h t ,  p r r m a r i l y  t h o s e  concerned w i t h  
p i l o t e d  high-speed a i r c r a f 3  gf most aduanced types ,  a t  extreme speeds 
and a l t i t u d e s .  Organized i n  4947, t h e  staff  h a s  grown from 13 s c i -  
e n t i s t s  and t e c h n i c i a n s  t o  its present  s i z e  of 300 p r o f e s s i o n a l ,  
t e c h n i c a l ,  and suppor t ing  personnel ,  

Cur ren t ly  t h e  major e f f o r t  i s  being devoted t o  f l i g h t  r e s e a r c h  
wi th  t h e  X-15 manned r e s e a r c h  vehic le .  Other s p e c i a l i z e d  r e s e a r c h  
p r o j e c t s  conducted there  have included f l i g h t  t e s t i n g  of r e a c t i o n  
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c o n t r o l s  u t i l i z i n g  t i p  r o c k e t s  installed on t h e  X-1B r e s e a r c h  a i r -  
p l ane  t o  s tudy t h e  problems of c o n t r o l  du r ing  re -en t ry  i n t o  t h e  
atmosphere. 

Research p l anes  t e s t e d  a t  t h i s  s t a t i o n  have provided data and 
experience f o r  s p a c e c r a f t  and atmospheric c r a f t  design.  
d e l t a ,  and v a r i a b l e  wing c o n f i g u r a t i o n s  all were t e s t  flown here ,  

Swept, 

J e t  Propulsfon Laboratory : W i l l i a m  H. P i cke r ing ,  D i r e c t  o r )  

The J e t  Propuls ion  Laboratory -- A Government-owned f a c i l i t y  
opera ted  by t h e  C a l i f o r n i a  I n s t i t u t e  of  Technology, nea r  Pasadena, 
Calif . ,  under c o n t r a c t  t o  NASA, was t r a n s f e r r e d  from Army t o  NASA 
j u r i s d i c t i o n  on December 3 ,  1958. JPL has  been a c t i v e  i n  v a r i o u s  
rocke t  developments under Army Ordnance c o n t r a c t s ,  and i n  t h e  
space v e h i c l e  f i e l d ,  had buf-l t ,  designed, and t e s t ed  upper s t a g e s ,  
payloads,  and t r a c k i n g  systems f o r  t h e  Explorer  s a t e l l i t e  s e r i e s ,  

t u n n e l s  ( a  t h i r d  f o r  hypersonic  t a s t i n g  i s  be ing  c o n s t r u c t e d ) ,  as 
well as  ind iv idua l  l a b o r a t o r y  and a s s o c i a t e d  f a c i l i t i e s  f o r  funda- 
mental  research .  
applying b a s i c  r e s e a r c h  data  t o  c o n t r o l l e d  t e s t s .  C e l l s  f o r  pro- 
p e l l a n t  t e s t i n g  and eva lua t ion  f a c i l i t a t e  r eco rd ing  and t e s t  data 
reduct ion .  

The J P L  Pasadena i n s t a l l a t i o n  i n c l u d e s  two supersonic  wind 

Combined l a b o r a t o r y  and t e s t  f a c i l i t i e s  permi t  

The Laboratory has  f a c i l i t i e s  a t  f o u r  o t h e r  l o c a t i o n s :  a 
s t a t i c - t e s t i n g  a r e a  f o r  l a r g e  rocket, motors a t  Edwards AFB; a 
f i e i d - t e s t i n g  o p e r a t i c n a l  unit f o r  m i s s i l e  f l i g h t  t e s t s  a t  Army's 
WhSte Sands Proving Ground, N,M.;  o t h e r  t e s t i n g  f a c i l i t i e s  a t  t h e  
A t l a n t i c  Missile Range, Cape Canaveral ,  Fla . ,  and t h e  Goldstone 
Tracking F a c i l i t y ,  Camp Irwin, Calif  . 

On Dacember 6, 1958, JPL persofinel took pa rc  i n  launching  
Pioneer  111, t h e  upper s t a g e s  and payload of which JPL  had de- 
s igned  and developed. Dtiring t h i s  space probe f i r i n g  and t h e  
one i n  March 1959, JPL  opera ted  t h e  p r i n c i p a l  ground t r a c k i n g  
s t a t i o n  a t  Goldstone and t h e  secondary s t a t i o n  a t  Mayaguez, 
P u e r t o  Ricg. 

Most JPL r e s e a r c h  and engineer ing  development i s  i n  t h e  f i e l d s  
o f :  l i q u i d  ( i n c l u d i n g  s t o r a b l e )  and s o l i d  p r o p e l l a n t s ;  guidance 
and c o n t r o l  systems; communications; aerodynamics; materials and 
s t r u c t u r e s ;  chemistry;  phys ics ;  h e a t  t r a n s f e r  and cool ing;  f l u i d  
mechanics; instrument  development and in s t rumen ta t ion ;  combustion; 
2nd v e h i c l e  development and t e s t i n g .  

A s  an agent  f o r  NASA, J P L  w i l l  have t e c h n i c a l  supe rv i s ion  of 
t h e  cons t ruc t ion  of deep-space t r a c k i n g  s t a t i o n s  i n  A u s t r a l i a  and 
The UniorL of South Af r i ca ;  t e c h n i c a l  s u p e r v i s i o n  of t h e  Vega space 
v e h i c l e  program; and s t u d i e s  3f over -a l l  requi rements  f o r  deep 
space explora t ion ,  
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B e l t s v i l l e  Space F l i g h t  Center ( D i r e c t o r s h i p  vacan t )  

Work i s  scheduled t o  begin soon on c o n s t r u c t i o n  of a space  re- 
s e a r c h  f a c i l i t y  ( a u t h o r i z e d  by Congress) n e a r  B e l t s v i l l e ,  Md, NASA 
has been a s s igned  some 553 a c r e s  o f  l and  from t h e  Department of 
A g r i c u l t u r e  r e s e r v a t i o n  east of B e l t s v i l l e ,  where a c e n t r a l  f l i g h t  
c o n t r o l  o p e r a t i o n s  bu i ld ing ,  a space s c i e n c e  l a b o r a t o r y ,  a t r a c k i n g  
and t e l e m e t e r i n g  data r e d u c t i o n  cen te r ,  and related f a c i l i t i e s  are 
t o  be cons t ruc ted .  
first o f f i c e s  f o r  occupancy i n  t h e  e a r l y  Spr ing  of  1960. 
c e n t e r  i s  designed t o  accommodate more t h a n  500 employees, of whom 
some 200 w i l l  be  personnel  now a t  the  Naval Research Laboratory,  
Anacost ia ,  D.C. Many NRL t r a n s f e r e e s  were a s s igned  t o  t h e  Vanguard 
p r o j e c t  t u r n e d  over  t o  NASA by t h e  Navy, 

T e n t a t i v e  schedules  c a l l  f o r  completing t h e  
The new 

new l a b o r a t o r y  w i l l :  

Conduct advanced planning and t h e o r e t i c a l  s t u d i e s  
l e a d i n g  t o  t h e  development of payloads  f o r  s c i e n t i f i c  
and manned space  f l i g h t s .  

Conduct necessary  suppor t ing  r e s e a r c h  i n  s c i e n t i f i c  
payloads,  a p p l i c a t i o n s  systems, i n s t rumen ta t ion ,  
communications, guidance, and v e h i c l e s .  

Develop payloads f o r  approved s c i e n t i f i c  programs, 
a p p l i c a t i o n s  programs, and manned space f l i g h t s .  

Develop, s u b j e c t  t o  s p e c i f i c  approva l  i n  each 
ease, v e h i c l e s  t o  launch payloads,  

Superv ise  Space Center  f l i g h t  ope ra t ions .  

I n  a d d i t i o n ,  t h e  l a b o r a t o r y  w i l l :  

( 0 )  Superv ise  t r a c k i n g ,  da t a  a c q u i s i t i o n ,  communica- 
t i o n s  and computing o p e r a t i o n s  t o  p rov ide  o r b i t a l  
and reduced f l i g h t  d a t a  from sa t e l l i t e s  and space  
v e h i c l e s  f o r  NASA space  f l i g h t  programs, 

I n t e r p r e t  r e s u l t s  of f l i g h t  programs f o r  which 
t h e  Center  i s  re spons ib l e .  

( 0 )  

( 0 )  Furn i sh  t e c h n i c a l  and procurement management of 
s e l e c t e d  p r o j e c t s ,  inc luding  moni tor ing  of con- 
t r a c t  o r  s. 
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V .  OTHER ACTIVITIES 

INFORMATION 

DISSEMINATION POLICY 

The l e g i s l a t i o n  c r e a t i n g  NASA s t i p u l a t e s  t ha t  t h e  Adminis- 
t r a t i o n  " s h a l l  p rovide  f o r  t h e  w i d e s t  p r a c t i c a b l e  and appropr i -  
a t e  d isseminat ion  of in format ion  concerning i t s  a c t i v i t i e s . "  
T h i s  p rov i s ion  i s  t h e  c o r e  o f  NASA's p o l i c y  f o r  bo th  t e c h n i c a l  
and p u b l i c  information.  

TECHNICAL INFORMATION 

Technical  P u b l i c a t i o n s ;  Jou rna l  A r t i c l e s  -- NASA i s  fol low- 
ing  the e s t a b l i s h e d  p r a c t i c e s  of  i t s  predecessor ,  NACA, i n  d i s -  
seminat ing t e c h n i c a l  in format ion  a r i s i n g  from i t s  s c i e n t i f i c  
i n v e s t i g a t i o n s .  These p r a c t i c e s  are  i n  accord w i t h  t h e  informa- 
t i o n  p rov i s ions  of t h e  Act. 

(about  675 each yea r ) ;  ( b )  papers  f o r  s c i e n t i f i c  j o u r n a l s  (about  
75 each y e a r ) ;  ( c )  o r a l  p r e s e n t a t i o n s  made b e f o r e  s c i e n t i f i c  
o r g a n i z a t i o n s  such as t h e  American Rocket Soc ie ty ,  t h e  American 
He l i cop te r  Soc ie ty ,  t h e  I n s t i t u t e  of t h e  Aeronaut ica l  Sc iences ,  
e t c . ;  ( d )  papers  from conferences  held by NASA each y e a r  ( two o r  
t h r e e  such conferences  a r e  h e l d ,  each a t t ended  by about 500 per- 
sons;  t h e  papers  a t  t h e s e  conferences  a r e  p resen ted  o r a l l y  by 
NASA personnel  and are  compiled and publ i shed  i n  documents con- 
t a i n i n g  about 25 t e c h n i c a l  p r e s e n t a t i o n s  e a c h ) ;  ( e )  t e c h n i c a l  
r e p o r t s  of p r o j e c t s  i n  p rocess  and canp le t ed  experiments ( abou t  
75 a month); ( f )  t r a n s l a t i o n s  of  f o r e i g n  t e c h n i c a l  documents 
(between 60 and 75 p e r  y e a r ) .  

N A S A  p u b l i c a t i o n s  include:  ( a )  NASA t e c h n i c a l  memoranda 

Research Centers  Hold I n s p e c t i o n s  and B r i e f i n g s  -- Each yea r  
an  in spec t ion  i s  conducted a t  one of t h  e Research Centers  t o  b r ie f  
t h e  s c i e n t i f i c  and i n d u s t r i a l  community on t h e  c u r r e n t  s t a t u s  of 
c e r t a i n  u n c l a s s i f i e d  p r o j e c t s .  Such i n s p e c t i o n s  o f t en  involve  
f o u r  days o f  t e c h n i c a l  p r e s e n t a t i o n s  and are  a t t ended  by about  
500 persons a day. Over and above t h e  i n s p e c t i o n s ,  s e v e r a l  thou- 
sand s c i e n t i s t s  and eng inee r s  v i s i t  t h e  Research Centers  each 
y e a r ;  NASA encourages these informal  meet ings t o  r e s o l v e  d e t a i l e d  
q u e s t i o n s  o f  a t e c h n i c a l  na tu re .  

r rPub l i ca t ions  Announcementsrr A b s t r a c t s  NASA Technica l  Reports -- 
A t  i n t e r v a l s  of two t o  f o u r  weeks, NASA i s s u e s  - "Pub l i ca t ions  
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Announcements," i n  which a r e  a b s t r a c t e d  a l l  NASA r e p o r t s  r e l e a s e d  
s i n c e  t h e  l a s t  i s s u e ,  Copies of these announcements a r e  s e n t  t o  
some 4,800 addres sees  i n  indus t ry ,  u n i v e r s i t i e s ,  m i l i t a r y  and o t h e r  
Government agencies ,  and 28 l i b r a r i e s  abroad (ope ra t ed  by f o r e i g n  
governments, u n i v e r s i t i e s  and o the r  o r g a n i z a t i o n s )  r e c e i v e  r e p o r t s  
r e l e v a n t  t o  t h e i r  work. I n  addi t ion ,  cop ie s  of t h e  r e p o r t s  a re  
a u t o m a t i c a l l y  d i s t r i b u t e d  t o  u n i v e r s i t y  and p u b l i c  l i b r a r i e s  and 
o t h e r  addres sees  with s u s t a i n e d  i n t e r e s t  i n  t h e  t e c h n i c a l  f i e l d s  
where NASA is a c t i v e ,  

Needs f o r  NASA Technica l  Information Being Reassessed -- 
Because N A S A 9  s a c t i v i t i e s  are  expanding. t h e  needs f o r  NASA t echni- 
c a l  in format ion  are  be ing  re-deterrninea: 
each of t h e  addres3ee.s on NASA's r e p o r t s  ma i l ing  l i s ts  w i l l  be  
asked t o  complete a q u e s t i o n n a i r e  de f in ing  h i s  s p e c i f i c  requirements ,  
New mai l ing  l i s t s  w i l l  be developed cover ing  53 f i e l d s .  I n q u i r i e s  
should be  addressed to: 

Within t h e  next  few weeks, 

Technica l  Information Divis ion (Code B I D )  
Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  
Washington 25, D e  C. 

PUBLIC INFORMATION 

Deta i l s  of Seven Launchings Furnished -- During t h e  fo rma t ive  
months, NASA was concerned not  only wi th  developing a p u b l i c  i n fo r -  
mation p o l i c y  for t h e  agency as a whole, bu t  a l s o  wi th  informat ion  
a s p e c t s  o f  s p e c i f i c  space experiments, P l ans  t o  f a c i l i t a t e  p r e s s  
a c c e s s  t o  inforrnatizon were prepared f o r  each of t h e  seven s a t e l l i t e  
and space probe experiments c a r r i e d  out by NASA between October 1, 
1958, and March 3 1 ,  15159~ 

Arrangements were made f o r  press  coverage 3f rocke t  launchings  
from t h e  A t l a n t i c  M i s s i l e  Range and subsequent, r e l e a s e  of informa- 
t i o n  about  t h e  r e s u l t s  of t h e  experiments -- i . e e s  d e t a i l s  of o r b i t s  
and t r a j e c t o r i e s ,  d e s c r i p t i o n  of t h e  data c o l l e c t e d  by t h e  i n s t r u -  
mentat ion i n  t h e  s c i e n t i f i c  payloads, and o t h e r  information,  

Round - the - Clock S e r v i c e  f o r  P r a  -- NASA maintained a round- 
the-clock p r e s s  cent"er  fr! Washington Headquarters  dur ing  each space  
experiment,  The c e n t e r  was l i n k e d  by Gelephone and t e l e t y p e  t o  t h e  
A t l a n t i c  M i s s i l e  Range a t  Cape Canaveral, a s  well a s  t o  t h e  J e t  
P ropu l s ion  Laboratory i n  Pasadena, t o  t h e  Space Technology Labora- 
t o r i e s  i n  Los Angeles, and t o  t h e  Army B a l l i s t i c  Missiles Agency 
i n  H u n t s v i l l e ,  Ala,, depending upon t h e  execu t ive  agent  EOP t h e  
i n d i v i d u a l  experiment. P rov i s ions  were made t o  enab le  t h e  p r e s s  
t o  cover t h e  launchings  a t  AMR and f o r  p r e s s  conferences  and b r i e f -  
i n g s  t o  be  he ld  i n  washington Headquarters where t o p  o f f i c i a l s  and 
s c i e n t i s t s  of t h e  space program were a v a i l a b l e  t o  answer r e p o r t e r s ?  
ques t ions ,  



~ 
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NASA a l s o  p r e p a r e s  annual ,  semiannual,  q u a r t e r i y  and o t h e r  spe- 
c i a l  r e p o r t s  t o  t h e  P r e s i d e n t  Or t o  Congress, and p rov ides  s e r v i c e s  
t o  r a d i o ,  Te lev i s ion ,  magazines, and pub l i sh ing  houses  as reques ted .  

I PROCUREMENT 

NASA U t i l i z e s  t h e  Armed S e r v i c e s  Procarement Act -- I n  accom- 
p l i s h h g  i ts  missim, NASA c o n t r a c t s ,  wherever p r a c t i c a b l e ,  f o r  t h e  
s k i l l s  o f  i ndus t ry ,  r e s e a r c h  o r g a n i z a t i o n s ,  and e d u c a t i o n a l  i n s t i -  
t u t i o n s .  Con t rac t s  a r e  made i n  accordance wi th  p r o v i s i o n s  of 
T i t l e  10, Chapter 137, of t h e  United S t a t e s  Code, a s  amended by 
P u b l i c  Law 85-568. Contraczing p o l i c i e s  and procedures  formula ted  
by NASA Headquarters  are ,  f o r  t h e  most p a r t ,  c o n s i s t e n t  w i th  t h o s e  
of  t h e  Armed S e r v i c e s  Procurement Regula t ions ,  Wherever p o s s i b l e ,  
t h e r e  i s  formal a d v e r t i s i n g  f o r  compe t i t i ve  f ixed -p r i ce  b ids .  
When r equ i r ed  work 1s of  a r e s e a r c h  and development n a t u r e  and 
cannot  b e  c l e a r l y  de f ined  i n  s p e c i f i c a t i o n s  and/or drawings,  con- 
t r a c t s  a r e  n e g o t i s t e d  wi th  q u a l i f i e d  firms, u s u a l l y  on a cost-plus-  
f ixed-fee basis .  

Small Bus iness  T a r t i c i p a t l o n  -- Care is  t a k e n  t o  see t h a t  small 
firms have o p p o r z u n i t i e s  t o  suppIy NASA procurement needs,  t o  t h e  
f u l l e s t  ex t en t  p o s s i b l e  c m s i s t e n t  wf%h t h e  purposes  o f  t h e  Na t iona l  
Aeronaut ics  and Space Act", 

Technica l  D i r e c t i o n  and Supe rv i s ion  by NASA -- NASA normally 
p rov ides  i t s  own t e c h n i c a l  d i r e c t i o n  ( i n c l u d i n g  projecr;  o f f i c e  
s u p e r v i s i o n )  f o r  all prime c o n t r a c t s ,  except  for s t anda rd  hardware 
more easily ob ta ined  by ext-ending rn i l ikary  c o n t r a c t s ,  

-- For t h e  most p a r t ,  NASA employs i t s  
own s t a  o r  conz rac t  n e g o t i a t i o n  and a d m i n i s t r a t  ion. P r i m e  con- 
t . r a c t s  a r e  n e g o t i a t e d  d i r e c t l y  w i t i t  t h e  c o n t r a c t o r .  
adrninistraLion, NASA seeks to u s e  t h e  on-the-s i te  s e r v i c e s  o f  DOD 
and o t h e r  Government agencies ,  wherever % h i s  appea r s  t o  b e  t h e  
most e f f i c i e n t  and economicai rr;,ethod. 

I n  c o n t r a c t  

PATENTS 
~~~~~ 

Procedures  and Regu la t ions  -- During %he p e r i o d  of t h i s  r e p o r t ,  
NASAOs work i n  t h e  p a t e n t  f i e l d  was d i r e c t e d  p r i m a r i l y  toward es- 
t a b l i s h i n g  procedures  and r e g u l a t i o n s  which a r e  be ing  pub l i shed  i n  
t h e  Fede ra l  Register.  

Acqu i s i t i on  of R i g h t s  i n  I n v e n t i o n s  -- S e c t i o n  305 ( a )  of  t h e  
Na t iona l  Aeronaut ics  and Space Act of 14 58 prov ides  t h a t  i n v e n t i o n s  
made i n  performance o f  work under NASA c o n t r a c t s  and under t h e  
s p e c i f i c  cond i t ions  desc r ibed  i n  t h a t  s e c t i o n ,  s h a l l  be t h e  exclu- 
s i v e  proper ty  of t h e  United S t a t e s  u n l e s s  t h e  Admin i s t r a to r  waives  
t h e  r i g h t s  of t h e  United S t a t e s  t o  t h e  invent ion .  S e c t i o n  305 (b) 

I ~ 
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2.f t h e  Act p rov ides  t h a t  NASA c o n t r a c t s  must  r e q u i r e  c o n t r a c t o r s  
t o  f u r n i s h  t h e  Adminis t ra tor  w r i t t e n  r e p o r t s  con ta in ing  complete 
t e c h n i c a l  in format ion  on any invent ion ,  d i scovery ,  improvement, o r  
i nnova t ion  made i n  performing work under t h e  c o n t r a c t .  

P rope r ty  R igh t s  Clause C i rcu la t ed  -- The first t a s k  i n  car ry-  
i n g  o u t  NASA? s r e s p o n s i b i l i t i e s  was t h a t  of d r a f t i n g  a "Proper ty  
R i g h t s  i n  Invent ions"  c l a u s e  f u l f i l l i n g  t h e  requi rements  of S e c t i o n  
305 ( b ]  o f  t h e  Act f o r  use i n  NASA c o n t r a c t s .  T h i s  c l a u s e  was 
widely c i r c u l a t e d  t o  i n d u s t r y  and t h e  p a t e n t  b a r  f o r  comments and 
sugges t ions .  
NASABs beha l f  were advised t h a t  t h e  NASA "Property R i g h t s  i n  In- 
vent ions"  c l a u s e  must be inc luded  i n  such c o n t r a c t s .  

Other Government agencies  e n t e r i n g  i n t o  c o n t r a c t s  on 

Waiver of U,S, Rights  i n  Invent ions  -- The Government's r i g h t s  
to fnvent. ions may be waived by t h e  Adminis t ra tor  under terms and 
c o n d i t i o n s  that he determines-  are r equ i r ed  t o  p r o t e c t  t h e  i n t e r e s t s  
of t h e  Unit;ed S t a t e s .  
of an i r r e v o c a b l e ,  nonexclusive,  non t r ans fe rab le ,  r o y a l t y - f r e e  
l i c e n s e  f o r  use  of t h e  inven t ion  throughout t h e  world by o r  on t h e  
behalf  o f  t h e  United S t a t e s  o r  any f o r e i g n  government pursuant  t o  
t r e a t y  o r  agreement wi th  t h e  United S t a t e s .  

Each waiver i s  s u b j e c t  t o  t h e  r e s e r v a t i o n  

Hearings Scheduled on Waiver Regula t ions  -- In t e r im  regula-  
t i o n s  d e a l i n g  wi3h t h e  s u b j e c t  of  waiver of p a t e n t  r i g h t s  were pub- 
l i s h e d  i n  t h e  F e d e r a l  R e g i s t e r  on March 5, 1959, and n o t i f i c a t i o n  
was g iven  then  t h a t  hea r ings  on t h e s e  i n t e r i m  r e g u l a t i o n s  would be 
h e l d  on May 18, 3959- 

NASA Review of  Pa ten t  Appl ica t ions  -- S e c t i o n  305 ( c )  of  che  
A c t  p - m ~  p a t e n t  may be i s sued  t o  any a p p l i c a n t  o t h e r  
t h a n  zhe Admlnfstrs%ay f9r any inven t ion  t h a t  t h e  Commissioner of 
P a t e n t s  deems t~ have t t s i g n i f f e a n t  u t i l i t y  i n  t h e  conduct of aero- 
n a u t i c a l  and spsce  a c t i v i t i e s "  un less  t h e  a p p l i c a n t  f i l e s  w i th  t h e  
Commissioner w i t h i n  a s p e c i f i e d  time a sworn s ta tement  s e t t i n g  
f o r t h  t h e  f u l l  c i rcumstances under which t h e  inven t ion  was made 
and s t a t i n g  t h e  r e l a t f s n s h i p  o f  t h e  inven t ion  t o  work done ynder 
any c o n t r a c t  sf NASA, The Commissioner of P a t e n t s  is r e q u i r e d  t o  
t r a n s m i t  to NASA c 3 p i e s  of such s t a t emen t s  and t h e  p a t e n t  app l i ca -  
t i o n s  to which t h e y  r e l a t e .  If t h e  inven t ion  i s  p a t e n t a b l e ,  t h e  
Commissioner may i s s u e  a p a t e n t  t o  t h e  a p p l i c a n t  u n l e s s  t h e  Admin- 
i s t r a t o r  o f  NASA,  wir;hin 90 days a f t e r  r e c e i v i n g  t h e  a p p l i c a t i o n  
and s t a t emen t ,  r e q u e s t s  t h a t  t h e  p a t e n t  be i s sued  t o  him on behal f  
of  t h e  United States.  

No P s t e n t  Requests  by NASA t o  Date -- In  t h e  pe r iod  ending 
March 31, 1959, 125 p a t e n t  a p p l i c a t i o n s  were t r a n s m i t t e d  by t h e  
Commissioner of P a t e n t s  t o  NASA f o r  review. I n  no case  d i d  t h e  
Adminis t ra tor  r e q u e s t  t h a t  t h e  p a t e n t  be i s sued  t o  him on behalf 
of t h e  United S t a t e s .  Of t h e  c a s e s  t r a n s m i t t e d ,  more t h a n  35 
pe rcen t  a r e  l icensed:  to t h e  Government and cover i n v e n t i o n s  made 
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under r e sea rch  c o n t r a c t s  sponsored by t h e  Department of Defense. 
Discussions have been he ld  wi th  P a t e n t  O f f i c e  o f f i c i a l s  i n  an 
e f f o r t  t o  reduce t h e  number or" a p p l i c a t i o n s  f o r  p a t e n t s  t r a n s -  
m i t t e d  t o  NASA f o r  review. 

C ONTRA CT S 

Major Con t rac t s  -- Since  NASA came i n t o  ex i s t ence ,  s e v e r a l  
l a rge  r e sea rch  and development c o n t r a c t s  have been awarded t o  indus- 
t r y .  Largest  was t h e  c o n t r a c t  wi th  Rocketdyne Div i s ion  of North 
American Aviat ion f o r  a single-chamber r o c k e t  engine designed t o  
produce a t h r u s t  of 1 .5  m i l l i o n  pounds. The c o n t r a c t  h a s  a n  es t i -  
mated c o s t  of approximately $100 m i l l i o n .  Work on t h e  1.5 mi l l i on -  
pound t h r u s t  rocke t  engine was begun on January 10, 1959, l e s s  t h a n  
3 months a f t e r  proposa ls  were inv i t ed .  

Another c o n t r a c t  went t o  McDonnell A i r c r a f t  Corp., f o r  develop- 
ment of t h e  manned P r o j e c t  Mercury capsule .  Est imated c o s t  w i l l  be  
approximately $18 m i l l i o n ,  with 12 capsu le s  t o  be d e l i v e r e d  du r ing  
t h e  next  14- months. 

Cont rac ts  with Other Government Agencies -- Research and dev- 
elopment c o n t r a c t s  are  not confined t o  t h o s e  made d i r e c t l y  between 
i n d u s t r y  and NASA. The Adminis t ra t ion  has  broad a u t h o r i t y  under 
t h e  Act t o  use,  wi th  t h e i r  consent,  t h e  s e r v i c e s  and f a c i l i t i e s  of  
o t h e r  Fede ra l  agencies ,  wi th  o r  without  reimbursement; o t h e r  Fede ra l  
agenc ie s  a re  enjoined by t h e  s t a t u t e  t o  made t h e i r  s e r v i c e s ,  equip- 
ment, personnel ,  and f a c i l i t i e s  a v a i l a b l e  t o  NASA, Consequently, 
NASA has  placed a r,uxber o f  o r d e r s  w i th  m i l i t a r y  s g e n c i e s  f o r  re- 
search  and development equlpment -- items f o r  which t h e s e  agencies ,  
because of t h e i r  own programs, can most convenient ly  c o n t r a c t  from 
i n d u s t r y  . 

Contrac ts  wi th  P r i v a t e  Research Organiza t ions  -- The O f f i c e  
of Research Gsants and Con t rac t s  i n i t i a t e d  50 g r a n t s  and c o n t r a c t s  
t o t a l i n g  $2,985,000 between October I, 1958 axla March 31, 1959. 
The g r a n t s  and c o n t r a c t s  -- going t o  u n i v e r s i t i e s ,  non-prof i t  
r e s e a r c h  i n s t i t u t i o n s  and a few i n d u s t r i a l  concerns,  i n  16 s ta tes  -- cover space- re la ted  phys ica l ,  cosmological,  and l i f e  sc iences .  

P r i n c i p a l  NASA Contractss ,  October 1, 1958 -- March 31, 1959 
a r e  l i s t e d  i n  Appendix J ,  
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APPENDIX A 

. 

PUBLIC LAW 85-568 
85th Congress ,  H. R .  12575 

July 29, 1958 
AN A C T  

To provide for research into problems of flight within and outside the earth’s 
atmosphere, and for other purposes. 

B e  it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled, 
TITLE I-SHORT TITLE, DECLARATION OF POLICY, AND 

National 
Aeronautics 
and space 

DEFINITIONS Act of 1958. 

SHORT TITLE) 

SEC. 101. This Act may be cited as the “National Aeronautics and 
Space Act of 1958”. 

DECLARATION OF POIJCY AND PCRPOSE 

SEC. 102. (a) The Congress hereby declares that it is the policy of 
the United States that activities in space should be devoted to peaceful 
purposes for the benefit of all mankind. 

(b) The Congress declares that the general welfiire and security of 
the United States require that adequate provision be made for aero- 
nautical and space activities. The Congress furtlher declares that 
such activities shall be the responsibility of, and shall be directed by, 
a civilian agency exercising control over aeronautical and space ac- 
tivities spoiisored by the United States, except that activities peculiar 
to or primarily associated with the developnieiit of weapons systems, 
military operations, or the defense of the United States (including 
the research and development necessary to make effective provision for 
the defense of the United States) shall be the responsibility of, and 
shall bs directed by, bhe Department of Defense ; and that determina- 
tion as to which SUC!~ agency ! i s  respansibility for and direction of 
any such activity shall be made by the President in conformity with 
section 201 ( e ) .  

be conducted so as to contribute materially to one or more of the 
following objectives : 

(1) The expansion of human knowledge of phenomena in the 
atmosphere and space ; 

(2) The improvement of the usefulness, performance, speed, 
safety, and efficiency of aeronautical and space vehicles ; 

(3)  The development and operation of vehicles capable of 
carrying instruments, equipment, supplies, and living organisms 
through space ; 

(4) The establishment of long-range studies of the potential 
benefits to be gained from, the opportunities for, and the problems 
involved in the utilization of aeronautical and space activities for 
peaceful and scientific purposes ; 

( 5 )  The preservation of the role of the United States as a 
leader in aeronautical and space science and technology and in 
the application thereof to the conduct of peaceful activities within 
and outside the atmosphere ; 

(6) The makin available to agencies directly concerned with 

cance, and the furnishing by such agencies, to the civilian agency 
established to direct and control nonmilitary aeronautical and 
space activities, of information as to discoveries which have value 
or significance to that agency ; 

72 Stat. 426. 
(c) The aeronaiitiml a ~ i d  space activities of the United States shall 72 stat. 427* 

national defense o f discoveries that have military value or signifi- 
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(7) Cooperation by the United States with other nations and 
groups of nations in work done pursuant to this Act and in the 
peaceful application of the results thereof ; and 

(8) The most effective utilization of the scientific and engineer- 
ing resources of the United States, with close cooperation amon 

unnecessary duplication of effort, facilities, and equipment. 
(d) It is the purpose of this Act to carry out and effectuate the 

all interested agencies of the United States in order to avoi % 
policies declared in subsections (a), (b) , and (c) . 

DEFINITIONS 

SEC. 103. As used in this Act- 
(1) the term “aeronautical and space activities” means (A) 

research into, and the solution of, problems of flight within and 
outside the earth’s atmosphere, (B) the development, construc- 
tion, testing, and operation for research purposes of aeronautical 
and space vehicles, and (C) such other activities as may be 
required for the exploration of space; and 

(2) the term “aeronautical, and space vehicles” means air- 
craft, missiles, satellites, and other space vehicles, manned and 
unmanned. together with related equipment, devices, components, 
and parts. 

TITLE II-COORDINATION OF AERONAUTICAL AND 
SPACE ACTIVITIES 

NATIONAL AERONAUTICS A N D  SPACE COUNCIL 

Establishment. SEC. 201. (a) There is hereby established the National Aeronautics 
and Space Council (hereinafter called the “Council”) which shall be 
composed of- 

(1) the President (who shall preside over meetings of the 
72 S t a t .  427. Council ; 
72 Stat. 428. the secretary of state; 

\31 the Secretary of Defense; 
(4) the Administrator of the National Aeronautics and Space 

Administration ; 
( 5 )  the Chairman of the Atomic Ener 
(6) not more than one additional 

President from the departments and 
ernment; and 

(7) not more than three other members appointed by the Presi- 
dent, solely on the basis of established records of distinguished 
achievement, from among individuals in private life who are 
eminent in science, engineering, technology, education, adminis- 
tration, or public affairs. 

(b) Each member of the Council from a department or agency of the 
Federal Government may designate another officer of his department 
or agency to serve on the Council as his alternate in his unavoidable 
absence. 

ointed or designated under 
paragraphs (6) and (7) of subsection &T, and each alternate member 
designated under subsection (b) , shall be appointed or designated to 
serve as such by and with the advice and consent of the Senate, unless 
at the time of such appointment or designation he holds an 0ffia.h 
the Federal Government to which he was appointed by and with the 
advice and consent of the Senate. 

Alternate. 

(c) Each member of the Council a 
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(la) It sh;ll be the function of the Council to advise the President 
with respect to the performance of the duties prescribed in subsection 
(e) of this section. 

( 0 )  I n  conformity with the provisions of section 102 of this Act, it Duties of 
shall be the duty of the President to- Pres ident .  

(1) survey all significant aeronautical and space activities, in- 
cluding the policies, plans, programs, and accomplishments of 
all agencies of the United States engaged in such activities; 

(2) develop a comprehensive program of aeronautical and 
space activities to be conducted by agencies of the United States ; 

(3) designate and fix responsibility for the direction of major 
aeronautical and space activities ; 

(4) provide for effective cooperation between the National Aero- 
nautics and Space Administration and the Department of 
Defense in all such activities, and specify which of such activities 
may be carried on concurrently by both such agencies notwith- 
standing the assignment of primary responsibility therefor to one 
or the other of such agencies; and 

( 5 )  resolve differences arising among departments and agencies 
of the United States with respect to aeronautical and space activ- 
ities under this Act, including differences as to whether a partic- 
ular project is an aeronautical and space activity. 

( f )  The Council headed by a civilian Employees. 
executive secretary who the President by and Compensation. 
with the advice and 
sation at bhe rate of $20,000 a ear. The executive secretary, subject 

compensation of such personnel, including not more than three persons 
who may be ap  ointed without regard to the civil service laws or the 
Classification l c t  of 1949 and compensated at the rate of not more 63 S t a t .  954. 
than $19,OOO a year, as may be necessary to perform such duties as may 5 USC 1071 
be prescribed b the Council in connection with the performance of note. 
its functions. Each appointment under bhis subsection shall be sub- Secur i ty  
ject to the same security requirements as those established for person- aheok. 
ne1 of the National Aeronautics and Space Administration appointed 

shall receive compen- 

to the direction of the Counci 9 , is authorized to appoint and fix the 

L L  

under section 203 b) 2 of this Act. 
(g) Members o Li& e ouiicil appointed from private Me under SUD 

section (a) (7) may be compensated at a rate not to exceed $100 p 
diem, and may be paid travel expenses and per diem in lieu of su 
sistence in accordance with the Drovisions of section 5 of the Admin- 
istrative Expenses Act of 1946 ( 5  U.. S. C. 73b-2) relating to persons 69 S t a t .  394. 
serving without compensation. 

N A T I O N A L  AERONAUTICS A N D  SPACE ADMINISTRATION 

SEC. 202. (a) There is hereby established the National Aeronautics Administpator. 
and Space Administration (hereinafter called the “Administration”). 
The Administration shall be headed by an Administrator, who shall 
be appointed from civilian life by the President by and with the 
advice and consent of the Senate, and shall receive compensation at 
the rate of $22,500 per annum. Under the supervision and direction 
of the President, the Administrator shall be responsible for the exer- 
cise of all owers and the discharge of all duties of the Administration, 
and shall R ave authority and control over all personnel and activities 
thereof. 

(b) There shall be in the Administration a Deputy Administrator, Deputy 
who shall be a pointed from civilian life by the President by and with Administrator. 
the advice an B consent of the Senate, shall receive Compensation at the 
rate of $21,500 per annum, and shall perform such duties ahd exercise 
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such powers as the Administrator may prescribe. The Deputy Ad- 
ministrator shall act for, and exercise the powers of, the Adminis- 
trator durin his absence or disability. 

(c j The didministrator and the Deputy Administrator shall not 
engage in any other business, vocation, or employment while serving 
as such. 

Restriction. 

FUNCTIONS OF THE ADMINISTRATION 

SEC. 203. (a) The Administration, in order to carry out the purpose 

(1) plan, direct, and conduct aeronautical and space activities; 
(2) arrange for participation by the scientific community in 

planning scientific measurements and observations to be made 
through use of aeronautical and space vehicles, and conduct or 
arrange for the conduct of such measurements aqd observations ; 
and 

(3) provide for the widest practicable and appropriate dis- 
semination of information concerning its activities and the results 
thereof. 

(b) I n  the performance of its functions the 14dministration is 

(1 to make, promulgate, issue, rescind, and amend rules and 
regu atrons governing the manner of its operations and the exer- 
cise of the powers vested in it by law ; 

(2) to appoint and fix the compensation of such officers and 
employees as ma be necessary to carry out such functions. Such 

civil-service laws and their compensation fixed in accordance 
63 Stat. 954. with the Classification Act of 1949, except that (A) to the extent 
5 USC 1071 note. the Administrator deems such action necessary to the discharge 

of his responsibilities, he may appoint and fix the compensation 
(up to a limit of $19,000 a year, or up to a limit of $21,000 a year 
for a maximum of ten positions) of not more than two hundred 
and sixty of the scientific, engineering, and administrative per- 
sonnel of the Administration without regard to such laws, and 
(B) to the extent the Administrator deems such action necessary 
to recruit specially qualified scientific and engineering talent, he 
may establish the entrance grade for scientific and engineering 
personnel without previous service in the Federal Government a t  
a level up to two grades higher than the grade provided for such 

ersonnel under the General Schedule established by the Classi- 
&ation Act of 1949, and fix their compensation accordingly; 

(3) to acquire (by purchase, lease, condemnation, or otherwise), 
construct, improve, repair, operate, and maintain laboratories, re- 
search and testing sites and facilities, aeronautical and space 
vehicles, quarters and related acconimodations for employees and 
dependents of employees of the Administration, and such other 
real and personal property (including patents), or any interest 
therein, as the ,Administration deems necessary within and out- 
side the continental Vnited States; to lease to others such real and 
personal property ; to sell and otherwise dispose of real and per- 
sonal property (including patents and rights thereunder) in 
accordance with the provisions of the Federal Property and 
Administrative Services Act of 1949, as amended (40 U. S. C. 471 
et seq.) ; and to provide by contract or otherwise for cafeterias 
and other necessary facilities for the welfare of employees of the 
Administration at  its installations and purchase and maintain 
equipment there?or ; 

of this Act, shall- 

authorized- 

1 Rules and 
regulations. 

hspl oy ee s . 
officers and emp P oyees shall be appointed in accordance with the 

72 Stat. 429. 
72 Stat. 430. 

Acquisition of 
property. 

63 Stat. 377. 
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(4) to accept unconditional gifts or donations of services, 
money, or property, real, personal, or mixed, tangible or  
intangible ; 

(5) without re ard to section 3648 of the Revised Statutes, as 
amended (31 U. 8. C. 529), to enter into and perform such con- 
tracts, leases, cooperative agreements, or other transactions as may 
be necessary in the conduct of its work and on such terms as it 
may deem appropriate, with any agency or instrumentality of 
the United States, or with any State, Territory, or  possession, or 
with any political subdivision thereof, or with any erson, firm, 

mum extent practicable and consistent with the accomplishment of 
the purpose of this Act, such contracts, leases, agreements, and 
other transactions shall be allocated by the Administrator in a 
manner which will enable small-business concerns to partici ate 

Administration : 

association, corporation, or educational institution. 4 o the maxi- 

equitably and proportionately in the conduct of the work o P the 

G i f t r .  

Contraotr, 
eto .  
60 Stat .  809. 

(6) to use, with their consent, the services, quipment, personnel, Agenoy 
and facilities of Federal and other agencies with or without reim- cooperation. 
bursement, and on a similar basis to cooperate with other public 
and private agencies an4 instrumentalities in the use of services, 
equipment, and facilities. Each department and agency of the 
Federal Government shall cooperate fully with the Administra- 
tion in makin its services, equipment, personnel, and facilities 

agency is authorized, notwithstanding any other provision of law, 
to transfer to or to receive from the Administration, without reim- 
bursement, aeronautical and space vehicles, and supplies and 
equipment other than administrative supplies or equipment ; 

(7) to appoint such advisory committees as may be appropriate Advisory 
for purposes of consultation and advice to the Administration in oowitteea. 
the performance of its functions; 

(8) to establish within the Administration such offices and pro- Coordination. 
cedures as may be appropriate to provide for the greatest possible 
coordination of its activities under this Act with related scientific 
and other activities being carried on by other public and p 
agencies and organizations : 

(9) to obtain services as authorized by section 15 of the Act of 
August 2, 1946 (5 U. S. C. 55a), a t  rates not to exceed $100 per 60 Stat .  810. 
diem for individuals i 

(10) when determined by the Administrator to be necessary, Employment. 
and subject to such security investigations as he may determine Aliens. 
to be appropriate, to employ aliens without regard to statutory 
provisions prohibiting payment of compensation to aliens ; 

(11) to employ retired commissioned officers of the armed Retired 
forces of the United States and compensate them at the rate estab- of f i cers .  
lished for the positions occupied by them within the Administra- 
tion, subject only to the limitations in pay set forth in section 212 
of the Act of June 30,1932, as amended (5 U. S. C. 59a) ; 

tive agreements under which members of the Army, Navy, Air 
Force, and Marine C6rps may be detailed by the appropriate 
Secretary for services in the performance of functions under this 
Act to the same extent as that to which they might be lawfully 
assigned in the Department of Defense; and 

pay, on behalf of the United States, in full satisfaction thereof, 
any claim for $5,000 or less against the United States for bodily 
injury, death, or damage to or loss of real or personal property 

available to t i e  P Administration, and any such department or 

68 S t a t .  18. 
(12) with the approval of the President, to enter into coopera- Agreements. 

(13) ( A )  to consider, ascertain, adjust, determine, settle, and claims. 
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resulting from the conduct of the Administration’s functions as 
specified in subsection (a) of this section, where such claim is 
presented to the Administration in writing within two years after 
the accident or incident out of which the claim arises; and 

(B) if the Administration considers that a claim in excess of 
$5,000 is meritorious and would otherwise be covered by this 
paragraph, to report the facts and circumstances thereof to the 
Congress for its consideration. 

Report t o  
collgress. 

CIVILIAN-MILITARY LIAISON COMMl’ITEE 

SEC. 204. (a) There shall be a Civilian-Military Liaison Can- 

(1) a Chairman, who shall be the head thereof and who shall be 
leasure of the 

mittee consisting of- 

appointed by the President, shall serve at the 

vided in subsection (d) ) at  the rate of $20,000 per annum; 
(2) one or more representatives from the Department of De- 

fense, and one or more representatives from each of the Depart- 
ments of the Army, Navy, and Air Force, to be assigned by the 
Secretary of Defense to serve on the Committee without addi- 
tional compensation ; and 
(3) representatives from the Administration, to be a s s iyd  by 

the Administrator to serve on the Committee without ad itional 
compensation, equal in number to the number of representatives 
assigned to serve on the Committee under paragra h (2). 

the Liaison Committee, shall advise and consult with each other on 
all matters within their respective jurisdictions relating to aeronauti- 
cal and space activities and shall keep each other fully and currently 
informed with respect to such activities. 

(c) I f  the Secretary of Defense concludes that any request, action, 
proposed action, or failure to act on the part of the Administrator is 
adverse to the responsibilities of the Department of Defense, or the 
Adniinistrator concludes that any request, action, proposed action, or 
failure to act on the part of the Department of Defense is adverse to 
the responsibilities of the Administration, and the Administrator and 

72 stat. 431. the Secretary of Defense are unable to reach an agreement with re- 
72 Stat. 432. nereto, eitner the Administrator or the Secretary of Defense 

z a y  refer the matter to the President for his decision (which shall be 
final) as provided in section 201 (e). 

(d) Notwithstanding the provisions of any other law, any active or 
retired officer of the Army, Navy, or ,4ir Force may serve as Chair- 
man of the Liaison Committee without prejudice to his active or re- 
tired status as such officer. The compensation received by any such 
officer for his service as Chairman of the Liaison Committee shall be 
equal to the amount (if any) by which the compensation fixed by sub- 
section (a )  (1) for such Chairman exceeds his pay and allowances 
(including special and incentive pays) as an active officer, or his 
retired pay. 

President, and shall receive compensation (in t K e manner pro- 

(b) The Administration and the Department of De P ense, through 

Chairman. 

INTERNATIONAL COOPERATION - 
SEC. 205. The Administration, under the foreign policy guidance 

of the President, may engage in a program of international coopera- 
tion in work done ursuant to  this Act, and in the peaceful ap lica- 

dent with the advice and consent of the Senate. 
tion of the results t K ereof, pursuant to agreements made by the 8 resi- 
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REPORTS TO THE CONGRE5S 

SEC. 206. (a) The Administration shall submit to the President for 
transmittal to the Congress, semiannually and at such other times as it 
deems desirable, a report of its activities and accomplishments. 
(b) The President shall transmit to the Congress in January of each 

year a report, which shall include (1) a comprehensive description of 
the programed activities and the accomplishments of all agencies of 
the United States in the field of aeronautics and space activities during 
the preceding calendar year, and (2) an evaluation of such activities 
and accomplishments in terms of the attainment of, or the failure to 
attain, the objectives described in section 102 (c) of this Act. 

(c) Any report made under this section shall contain such recom- 
mendations for additional legislation as the Administrator or the 
President may consider necessary or desirable for the attainment of 
the objectives described in section 102 (c) of this Act. 

(d) No information which has been classified for reasons of 
national security shall he included in any report made under this 
section, unless such information has been declassified by, or pursuant 
to authorization given by, the President. 

TITLE 111-MISCELTJANEOUS 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

SEC. 301. (a) The National Advisory Committee for Aeronautics, 
on the effective date of this section, shall cease to exist. On such date 
all functions, powers, duties, and obligations, and all real and per- 
sonal property, personnel (other than members of the Committee), 
funds, and records of that organization, shall be transferred to the 
Administration. 

(b) Section 2302 of title 10 of the United States Code is amended by 
striking out “or the Executive Secretary of the National Advisory 
Committee for Aeronautics.” and inserting in lieu thereof “or the Ad- 
ministrator of the National Aeronautics and Space Administration.”; 
and section 2303 of such title 10 is amended by striking out “The Na- 
tional Advisor Committee for Aeronautics.” and inserting in lieu 
thereof “The d ational Aeronautics and Space Administration.” 

(c) The first section of the Act of August 26,1950 (5 U. S. C. 22-l), 
is amended by striking out “the Director. National Advisorv Commit- 
tee for Aeronautics” and inserting in lieu thereof “the Administrator 
of the National Aeronautics and Space Administration”, and by strik- 
ing out “or National Advisory Committee for Aeronautics” and insert- 
ing in lieu thereof “or National -4eronautics and Space A4dministra- 
tion”. 

(d) The Unitar Wind Tunnel Plan -4ct of 1949 (50 U. S. C. 511- 
515) is amended [l) by strikin out “The National Advisory Com- 

and inserting in lieu thereof “The Administrator of the National 
Aeronautics and Space Administration (hereinafter referred to as the 
‘Administrator’) ” ; (2) by striking out “Committee” or “Committee’s” 
wherever they appear and inserting in lieu thereof “Administrator” 
and “Administrator’s”, respectively ; and (3) b striking out “its” 
wherever it appears and insertin in lieu thereof “ks”. 
enactment of this Act, or on any earlier date on which the Administra- 
tor shall determine, and announce by proclamation published in the 
Federal Register, that the Administration has been organized and is 
prepared to discharge the duties and exercise the powers conferred 
upon it by this Act. 

mittee for Aeronautics (hereina T ter referred to as the ‘Committee’)” 

(e) This section shall take e P ect ninety days after the date of the 

Termination. 
Transfer of 
funotions. 

Definit ions.  
70A S t a t .  127. 

64 S t a t .  416. 
12 S t a t .  432. 
12 Stat.  433, 

63 S t a t .  936. 

E f  I eot lvs  
date. 

Publioation . 
i n  F.R. 
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TRANSFER OF RELATED FUNCTIONS 

SEC. 302. (a) Subject to the provisions of this section, the President, 
for a rid of four years after the date of enactment of this Act, may 
trans p" er to the Administration any functions (including 
duties, activities, facilities, and arts of functions) of any ot er de- 
partment or 

and duties of the Administration as prescribed by section 203 of this 
Act. I n  connection with any such transfer, the President may, under 
this section or &her applicable authority, provide for appropriate 
transfers of records, property, civilian personnel, and funds. 

(b  Whenever any such transfer is made before January 1, 1959, 
the resident shall transmit to the Speaker of the House of Repre- 
sentatives and the President pro tempore of the Senate a full and 
complete report concerning the nature and effect of such transfer. 

(c) After December 31,1958, no transfer shall be made under this 
section until (1) a full and complete report concernin the nature and 
effect of such proposed transfer has been transmitted E y the President 
to the Congress, and 2) the first period of sixty calendar days of 
regular session of the I ongress following the date of receipt of such 
report by the Congress has expired without the adbption by the Con- 
ress of a concurrent resolution stating that the Congress does not 

favor such transfer. 

Rowers, 
ncy of the Unite 1 States, or of any officer or organiza- 

tional entity T t ereof, which relate primarily to the functions, powers, 

I! 
Reports t o  
Con~lress. 

ACCESS "XI INFORMATION 

Sm. 303. Informatiow obtained or developed by the Administrator 
rformance of his functions under this Act shall be made avail- 

ublic inspection, exce t (A) information authorized or 

classified to rotect the national security : Provided, That nothing in 

istrator from the duly authorized committees of the Congress. 

Federal statute to ge withheld, and (B) information 

this Act shal P authorize the withholding of information by the Admin- 

SECURITY 

Ftaquirewlrt8. SEC. 304. (a) The Administrator shall establish such security 
requirements, restrictions, and safeguards as he deems necessary in 

72 stat. 433. the interest of the na- 'ty. The Administrator may arrange 
72 stst. 434. with the Civil Service Commission for the conduct of such security 

or other personnel investigations of the Administration's officers, 
employees, and consultants, and its contractors and subcontractors 
and their officers and employees, actual or rospective, as he deems 
appropriate; and if an such investigation cfevelops any data reflect- 
ing that the individua 3 who is the subject thereof is of questionable 

Reeiemi t o  loyalty the matter shall be referred to the Federal Bureau of Investi- 
F.B.I. gation for the conduct of a full field investigation, the results of 

which shall be furnished to  the Administrator. 
Aooess t o  (b) The Atomic Energy Commission may authorize any of its 
E restrio- employees, or employees of any contractor, prospective contractor, 
ted data. licensee, or prospective licensee of the Atomic Energy Commission or 

any other person authorized to have access to Restricted Data by the 
Atomic Ener Commission under subsection 145 b. of the Atomic 

officer, or employee of the Council, or the Administrator, or any officer, 
employee, member of an advisory committee, contractor, subcontractor, 
or officer or employee of a contractor or subcontractor of the Adminis- 
tration, to have access to Restricted Data relating to aeronautical and 
space activities which is required in the performance of his duties and 
so certified by the Council or the Administrator, as the case may be, 

68 stst. 942. Energy Act o 5! 1954 (42 U. S. C. 2165 (b) ) to permit any member, 
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but only if (1) the Council or Administrator or designee thereof has 
determined, in accordance with the established personnel security pro- 
cedures and standards of the Council or Administration, that permit- 
ting such individual to have access to such Restricted Data will not 
endanger the common defense and security, and (2) the Council or 
Administrator or  designee thereof finds that the established personnel 
and other security procedures and standards of the Council or Admin- 
istration are adequate and in reasonable conformity to the standards 
established by the Atomic Energy Commission under section 145 of the 
Atomic Energy Act of 1954 (42 U. S. C. 2165). An individual 68 stat. 942. 

exchange such Data with any individual who (A) is an officer or 
employee of the Department of Defense, or any department or a ency 

tractor of any such department, agency, or armed force, or an officer 
or employee of any such contractor or subcontractor, and (B) has been 
authorized to have access to Restricted Data under the rovisions of 
section 143 of the Atomic Energy Act of 1954 (42 U. S. 8.2163). 

Espionage and Censorship) is amended by- 

‘‘4 7%. Violation of regulations of National Aeronautics and Space Administration 719. 

violate any regulation or order promulgated by the Administrator of 798. 
the National Aeronautics and Space Administration for the protection Violation* 
or security of any laboratory, station, base or other facilit , or  part 

thereof, or other property or equipment in the custody of the Admin- 
istration, or any real or personal property or equipment in the cvstody 
of any contractor under any contract with the Administration or any 
subcontractor of any such contractor, shall be fined not more than penelty, 
$5.000, or imprisoned not more than one year, or both.” 

(2)  adding at  the end of the sectional analysis thereof the fol- 

granted access to such Restricted Data pursuant to this su B section may 

thereof, or a member of the armed forces, or a contractor or su %c on- 

(c) Chapter 37 of title 18 of the United States Code (entitled Espionage 
and Censorship. 
62 Stat. 736- ( 1 )  adding at the end thereof the following new section : 
738365 S t a t . ,  

“\Vhoever wil1ful1y shall violate, attempt to violate, or conspire to 18 USC 791- 

thereof, or any aircraft, missile, gpacecraft, or similar vehic 9 e, or part 

72 Stat. 434. lowing new item: 
“799. Violation of regulations of National Aeronautics and Space Administ 

(d)  Section 1114 of title 18 of the United States Code is amen 
inserting immediately before “while engaged in the performance of h 
official duties” the following: “or any officer or em loyee of t 

protect pro erty of the United States under the administration and 

(e) The Administrator may direct such o the officers and employees Permission to 
of the Administration as he deems necessar in the public interest to use firearms. 

Administrator may also authorize such of those employees of the con- 
tractors and subcontractors of the Administration engaged in the pro- 
tection of property owned by the United States and located at facillties 

the public interest, to carry firearms while in the conduct of t eir 
official duties. 

National Aeronautics and Space Administration directe : to guard and 62 

control of t Yl e National Aeronautics and S ace Administration,”. 

carry firearms while in the conduct of t E eir official duties. The 

owned by or contracted to the United States as he deems necessar g in 

756* 

P 

PROPERTY RIC4HTS I N  INVENTIONS 

SEC. 305. (a )  Whenever any invention is made in the performance 
of any work under any coiltract of the Administration, and the Admin- 
istrator determines that- 

(1)  the person who made the invention was employed or 
assigned to  perform research, development, or exploration work 
and the invention is related to the work he was employed or 

1. 

- 60 - 
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assigned to perform, or that it was within the scope of his employ- 
ment duties, whether or not it was made during work' hours, 
or with a contribution by the Government of the use o%vern- 
ment facilities, equipment, materials, allocated funds, informa- 
tion proprietary to the Government, or services of Government 
employees during working hours ; or 

(2) the person who made the invention was not employed or 
assigned to perform research, development, or exploration work, 
but the invention is nevertheless related to the contract, or to the 
work or duties he was employed or assigned to perform, and was 
made during working hours, or with a contribution from the 
Government of the sort referred to in clause (1), 

such invention shall be the exclusive property of the United States, 
and if such invention is patentable a patent therefor shall be issued 
to the United States upon application made by the Administrator, 
unless the Administrator waives all or any part of the rights of the 
United States to such invention in conformity with the provisions of 
subsection ( f ) of this section. 

(b) Each contract entered into by the Administrator with any 
party for the performance of any work shall contain effective' provi; 
sions under which such party shall furnish promptly to the Admin- 
istrator a written report containing full and complete technical 
information concernin any invention, discovery, improvement, or 
innovation which ma %e made in the performance of any such work. 

istrator for any invention which appears to the Commissioner of Pat- 
ents to have significant utility in the conduct of aeronautical and space 
activities unless the ap licant files with the Commissioner, with the 

missioner, a written statement executed under oath setting forth the 
full facts concerning the circumstances under which such invention was 
made and stating the relationship (if any) of such invention to the 

rformance of any work under any contract of the Administration. 
g p i e s  of each such statement and the application to which it relates 
shall be transmitted forthFcith by the Commissioner to the *4dminis- 
trator. 

(d)  Upon any application as to which any such statement has been 
transmitted to the Administrator, the Commissioner may, if the in- 

72 stat. 435. vention is patentable, issue a patent to the applicant unless the Admin- 
72 Stat. 436. istrator, within ninety days after receipt of such a plication and state- 

Board of Patent States. I f ,  within such time, the Administrator files such a request 
Interierenoe '* with the Commissioner, the Commissioner shall transmit notice thereof 

to the applicant, and shall issue such patent to the Administrator 
unless the applicant within thirty days after receipt of such notice 
requests a hearing before a Board of Patent Interferences on the ques- 
tion whether the Administrator is entitled under this section to receive 
such patent. The Board may hear and determine, in accordance with 
rules and procedures established for interference cases, the question 
so presented, and its determination shall be subject to appeal by the 
applicant or by the ,Qdminist;*ator to the Court of Customs and Patent 
Appeals in accordance with rocedureslgoverning appeals from deci- 

(e) Whenever any patent has been issued to any applicant in con- 
formity with subsection (d),  and the Administrator thereafter has 
reason to .believe that the statement filed by the applicant in connec- 
tion therewith contained any false representation of any material 
fact, the Administrator within five years after the date of issuance 
of such patent may file with the Commissioner a request for the trans- 

Contract 
provision. 

Patent 
&vlioation* (c) No patent may 1 e issued to any applicant other than the Admin- 

application or within t P iirty days after request therefor by the Com- 

ment, requests that such patent be. issued to him on ge half of the United 

sions of the Board of Patent P nterferences in other proceedings. 
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fer to the Administrator of title to  such patent on the records of the 
Commissioner. Notice of any such request shall be transmitted by 
the Commissioner to  the owner of record of such patent, and title to 
such patent shall be so transferred to the Administrator unless within 
thirty days after receipt of such notice such owner of record requests 
a hearing before a Board of Patent Interferences on the uestioii 
whether any such false representation was contained in s u a  state- 
ment. Such uestion shall be heard and determined, and determina- 

subsection (d) for questions arisin thereunder. No request made 

to  any patent, and no rosecution for the violation of any criminal 

uest under subsection (d) for the issuance of such patent to him, 
z y  any notice previously given by the Administrator statin 
he had no objection to the issuance of such patent to the app icant 
therefor. 

( f )  Under such regulations in conformity with this subsection as 
the Administrator shall prescribe, he may waive all or any part of bhe 
rights of the United States under this section with respect to any 
invention or class of inventions made or which may be made by any 
person or class of persons in the performapce of any work required 
by any contract of the Administration if the Administrator determines 
that the interests of the United States will be served thereby. Any 
such waiver may be made u on such terms and under suoh conditions 

of the interests of t,he IJnited States. Each such waiver made with 
respect to any invention shall be subject to the reservation by the 
Administrator of an irrevocable, nonexclusive, nontransferrable, 
royalty-free license for the practice of such invention throughout the 
world by or on behalf of the United States or any foreign government 
pursuant to any treaty or a reement with the United States. Each 
proposal for any waiver un 6: er this subsection shall be referred to an 
Inventions and Contributions Board which shall be established by the 
-4dministrator within the Administration. Such Board shall accord 

tion thereof s B all be subject to review, in the manner prescribed by 

by the Administrator under this su %s ection for the transfer of title 

statute, shall be barred i y any failure of the Administrator to make a 

Vhat 

as the Administrator shall f etermine to be required for the protection 

c 

Waiver. 

Invent ions 
and Contribu- 
t i o n s  Board. 

to each interested party an o portunity for hearing, and shall transmit 

and its recommendations for action to be taken with respect t ereto. 

granted by the Administration for the pra~ti-r\~~ stat. 436. 
than an agency of the United States of any invention for which the 72 stat, 437. 

(h) The Administrator is P,uthorized to take all suitable and nec- Proteotion 
w a r y  steps to protect any invention or discovery to which he has of t i t l e .  
title, and to require that contractors or persons who retain title to 
inventions or discoveries under this section protect the inventions 
or discoveries to which the Administration has or may acquire a license 
of use. 

(i) The Administration shall be considered a defense a ncy of the 
United States for the purpose of chapter 17 of title 35 o the United 
States Code. 

( j )  As used in this section- 
(1) the term “person” means any individual, partnership, cor- 

poration, association, institution, or other entity ; 
(2) the term “contract” means any actual or proposed contract, 

agreement, understanding, or other arrangement, and includes 
any assignment, substitution of parties, or subcontraot executed 
or entered into thereunder ; and 

R to the Adniiiiistrator its fin b! ings of fact witlh respect to such roposal 

tions specifying, the terms and conditions upon w R ich licenses will be regulations. 

Administrator holds a patent on be h alf of tohe United States. 

(g) The Administrator shall determine, and romulgate regula- Lioense 

Defense egenoy. 
66 S t a t .  805- 
808. 
Definitions. 

f= 
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(3) the term “made”, when used in relation to any invention, 
means the conception or first actual reduction to practice of such 
invention. 

CONTRIBUTIONS AWARDB 

a) Subject to the provisions of this section, the Adminis- 

any person, to make a monetary award, in such amount and upon 
such terms as he shall determine to be warranted, to any person (as 
defined by section 305) for any scientific or technical contribution to 
the Administration which is determined by the Administrator to have 
significant value in the conduct of aeronautical and space activitias. 
Each application made for an such award shall be referred to the 

this Act. Such Board shall accord to each such a plicant an op- 
portunity for hearing upon such application, and s R all transmit to 
the Administrator its recommendation as to the terms of the award, 
if any, to be made to such applicant for such contribution. I n  deter- 
mining the terms and conditions of any award the Administrator 
shall take into account- 

1) the value of the contribution to the United States; 
2) the aggregate amount of an sums which have been ex- 

(3) the amount of any compensation (other than salary re- 
ceived for services rendered as an officer or employee of the Gov- 
ernment) previously received b the a icant for or on account 
of the use of such contribution 5 y the PP’ nited States- and 

(4) such other factors as the Administrator shah determine 
to be material. 

(b) I f  more than one applicant under subsection (a) claims an in- 
terest in the same contribution, the Administrator shall ascertain and 
determine the respective interests of such applicants, and shall appor- 
tion any award to be made with respect to such contribution among 
such ap licants in such proportions as he shall determine to be equl- 
table. g o  award may be made under subsection (a )  with respect to 
any contribution- 

(1) unless the applicant surrenders, by such means as the Ad- 
ministrator shall determine to be effective, all claims which such 
applicant may have to receive any compensation (other than the 
award made under this section) for the use of such contribution or 
any element thereof a t  any time by or on behalf of the United 
Stakes, or by or on behalf of any foreign government pursuant 
to any treaty or agreement with the United States, within the 
United S t a t e  or at any other place ; 

(2) in any amount exceeding $lOO,OOO, unless the Administra- 
tor has transmitted to the appropriate committees of the Congress 
a full and complete report concerning the amount and terms of, 
and the basis for, such pro osed award, and thirty calendar days 
of regular session of the 8ongress have expired after receipt of 
such report by such committees. 

trator sEo. is 306- aut 6 orized, upon his own initiative or upon application of 

Inventions and Contributions & oard established under section 305 of 

pended by the applicant for the deve 3 opment of such contribution; 

72 S t a t .  437. 
72 stat. 438. 
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July 29,  1958 
APPROPRIATIONS 

SEC. 307. ( a )  There are hereby authorized to be appropriated such 
sums as may be necessary to carry out this A4Ct) except that nothing in 
this ,4ct sli:ill authorize the appropriation of any amount for (1) the 
acquisition or condemnation of any real property, or (2) any other 
item of a capital nature (such as plant or facilit acquisition, con- 
struction, or expansion) which exceeds $250,000. Jums appropriated 
~~ursu:int to this subsection for the construction of facilities, or 
for research and development activities, shall remain available until 
expended. 

(b)  Any funds appropriated for the construction of facilities may 
be used for einer ency repairs of existin facilities when such existing 

circuinstaiices and such repairs are deemed by the Administrator to 
be of greater urgency than the construction of new facilities. 

facilities are ma c f  e inoperative by major % reakdown, accident, or other 

Approved July 29, 1958. 
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MEMBERSHIPS OF CONGRESSIONAL COMMITTEES 

Senate  Committee on Aeronaut ical  and Space Sc iences  

Democrats Republicans 

Lyndon B. Johnson (Texas) Chairman S t y l e s  B r i d g e s  ( N e w  Hampshire) 
Richard B. R u s s e l l  (Georgia)  Alexander Wiley (Wisconsin) 
Warren G. Magnuson (Washington) Margaret Chase Smith (Maine) 
C l in ton  P. Anderson (New Mexico) Thomas E. Mart in  (Iowa) 
Robert S. Kerr (Oklahoma) C l i f f o r d  P. Case (New J e r s e y )  
S t u a r t  Symington (Missour i )  
John S t e n n i s  (Mississi p i )  

Thomas A.  Dodd (Connect icu t )  
Howard W. Cannon (Nevada) 

Stephen M. Young (Ohio P 

House Committee on Science and As t ronau t i c s  

Democrats Republicans 

Overton Brooks (Lou i s i ana )  Chairman 
John W. McCormack (Massachuset ts)  
George P. Miller ( C a l i f o r n i a )  
O l in  E. Teague (Texas) 
V i c t o r  L. Anfuso (New York) 
B. F. S i s k  ( C a l i f o r n i a )  
Erwin M i t c h e l l  (Georgia)  
James M. Qu ig ley  (Pennsylvania)  
David M. Hall (North C a r o l i n a )  
Leonard G . Wolf ( Iowa ) 
Joseph E. Karth (Minnesota) 
Ken Hechler (West V i r g i n i a )  
Emil io  Q. Daddario (Connect icu t )  
Walter H. Moel ler  (Ohio) 
David S. King (Utah)  
J. Edward Roush ( I n d i a n a )  

Joseph W. Mart in ,  Jr. (Mass.) 
James G. Fu l ton  (Pennsylvania)  
Gordon L. McDonough (Calif .) 
J. Edgar Chenoweth (Colorado) 
Frank C .  O s m e r s ,  Jr. ( W i s . )  
W i l l i a m  K. Van P e l t  (Wis.) 
A .  D. Baumhart, Jr. (Ohio) 
Pe rk ins  Bass (New Hampshire ) 
R. Walter Riehlman (New York) 
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Nat iona l  Aeronaut ics  and Space Counci l  
( A s  o f  March 31, 1959) 

P r e s i d e n t  Dwight D.  Eisenhower, Chairman 

John F o s t e r  Du l l e s  
S e c r e t a r y  of S t a t e  

Nei l  McElroy 
S e c r e t a r y  o f  Defense 

John A .  McCone 
Chairman, 
Atomic Energy Commission 

T. Kei th  Glennan 
Adminis t ra t  o r ,  
Nat iona l  Aeronaut ics  and 
Space Adminis t ra t ion  

D r .  Detlev W. Bronk 
P r e s i d e n t ,  
Na t iona l  Academy o f  Sc iences  

D r .  Alan T. Waterman 
D i r e c t o r ,  
Na t iona l  Sc ience  Foundat ion 

James H. D o o l i t t l e  
Chairman of Board, 
Space Technology L a b o r a t o r i e s  
Los Angeles, C a l i f o r n i a  

W i l l i a m  A. M. Burden 
General  P a r t n e r ,  
W i l l i a m  A .  M. Burden and Company, 
Investment  Bankers, 
New York C i t y ,  New York 
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MEMBERSHIP OF THE C I V I L I A N - M I L I T A R Y  LIAISON COMMITTEE 
( A s  o f  March 31, 1959) 

W i l l i a m  M. Holaday, Chairman 

NASA MEMBERS: 

D r .  Hugh Le Dryden, Deputy Adminis t ra tor  

Abe S i l v e r s t e i n ,  D i r e c t o r  of Space F l i g h t  Development 

Homer J. Stewart ,  D i r e c t o r  o f  Program Planning 

I r a  H. Abbott, Ass i s t an t  D i r e c t o r  o f  Aerodynamics and F l i g h t  
Mechanics Research 

ALTERNATES : 

DeMarquis Wyatt, Technical  Ass is tan t  t o  t h e  D i r e c t o r  of  Space 
F l i g h t  Development 

Abraham Hyatt ,  Ass i s t an t  D i rec to r  f o r  Propuls ion Development 

DEPARTMENT OF DEFENSE MEMBERS: 

Agency RepresPntat ive 

0 SD Roy W. Johnson, D i rec to r ,  
Advanced Research P r o j e c t s  
Agency 

ARMY Maj. Gen. W. W. Dick, Di rec tor  
of Spec ia l  Weapons, Of f i ce  
Chief of  Research & Develop- 
ment, Dept. of Army 

NAVY Vice Adm, R ,  B. P i r i e ,  Deputy 
Chief of Naval Operat ions 
( A i r )  

A I R  FORCE Maj. Gen. R .  P. Swofford, 
Asst. Deputy Chief o f  S t a f f ,  
Development 

Al t e rna te  

John Bo Macauley, Deputy 
Ass i s t an t  S e c r e t a r y  of  
Defense (R&E j 

Cole J. F. Smoller, Deputy 
D i r e c t o r  o f  Spec ia l  Weapons, 
Off ice  Chief of  Research & 
Development, Dept e of Army 

Rear Adm. J. T .  Hayward, Asst 
Chief of  Naval Operat ions 
(Research & Development) 

Maj, Gene M. C .  Demler, 
D i r e c t o r  of Research & 
Development, Asst, Deputy 
Chief of S t a f f ,  Development 
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Administrator's Proclamation 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

Washington, D. C. 

A P R O C L A M A T I O N  

1. By virtue of the authority vested in me by the National Aero- 
nautics and Space Act of 1958 (Public Law 85-568, approved July 29, 1958, 
72 Stat. 426, 433) I hereby proclaim that as of the close of business 
September 30, 1958, the National Aeronautics and Space Administration 
h a s  been organized and is prepared to discharge the duties and exercise 
the powers conferred upon it by said law 

2. In accordance with the provisions of the Act, all functions, 
powers, duties, and obligations, and all real and personal property, 
personnel (other than members of the Committee), funds, and records 
of the National Advisory Committee for Aeronautics are hereby trans- 
ferred to the National Aeronautics and Space Administration. 

3. The existing National Advisory Committee for Aeronautics 
Committees on Aircraft, Missile and Spacecraft Aerodynamics; Air-  
craft, Missile and Spacecraft Propulsion; Aircraft, Missile and Space- 
craft Construction; Aircraft Operating Problems; the Industry Consulting 
Committee; and the Special Committee on Space Technology and their 
subcommittees are  hereby reconstituted advisory committees to the 
Administration through December 31, 1958, for the purpose of bringing 
their current work to an orderly completion. 

4. Existing policies, regulations, authorities, and procedural 
instructions governing the activities of the National Advisory Committee 
for Aeronautics, not inconsistent with law, and which are applicable to 
the ac tfvities of the National Aeronautics and Space Administration, 
shall be continued in effect until superseded or revoked. 

5. The Langley Aeronautical Laboratory, the Ames Aeronautical 
Laboratory, and the Lewis Flight Propulsion Laboratory are hereby re- 
named the Langley Research Center, the Ames @search Center, and 
the Lewis Research Center, respectively. 

DONE a t  the City of Washington, District of Columbia this 25th 
day of September in the year Nineteen Hundred and F'ifty-Eight. 
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MEMBERSHIP OF SPECIAL COMMITTEE ON LIFE SCIENCES 

( A s  of March 31, 1959) 

D r .  W. Randolph Lovelace 11, Chairman 
D i r e c t o r  of t h e  Lovelace Foundation 
Albuquerque, New Mexico 

Boyd C. Myers 11, Sec re t a ry  
Nat ional  Aeronaut ics  and Space Adminis t ra t ion 

Members 

Capt. Norman L. Barr, (MC)*  
D i rec to r ,  As t ronau t i ca l  Div is ion ,  
Navy Bureau of  Medicine and Surgery 
Washington, D.  C .  

LCdr. John H. Ebersole.  ( M C )  
Medical Of f i ce r ,  =-Seawolf, 
F l e e t  Post Off ice ,  New York, N. Y. 

Brig. Gen. Donald D. F l i ck inge r ,  ( M C )  
Surgeon and Ass i s t an t  Deputy Commander f o r  Research, 
Headquarters, A i r  Research and Development Command, 
Washington, D.  C .  

Chief of  
Army Medical Research and Development Command, 
Washington, D .  C .  

L t .  Cole  Robert H. Holmes, ( M C )  
BioPhysics and As t ronau t i c s  Branch, 

D r .  Wrinht H. Langham 
Los A h n o s  S c i e E t i f i c  Laboratory, 
Un ive r s i ty  of Cal i forn ia  

D r .  Robert B. L iv ings ton  
D i r e c t o r  of  Basic Research i n  Mental Health and 
Neurological  Diseases 
Nat ional  I n s t i t u t e s  of Health, Bethesda, Maryland 

D i r e c t o r  of  Science,  
Of f i ce  of t h e  A s s i s t a n t  Sec re t a ry  of Defense f o r  
Research and Engineering 
Washington, D .  C .  

D r e  O r r  Reynolds 

* (Medical Corps) 
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MEMBERSHIPS OF RESEARCH ADVISORY COMMITTEES 

Research Advisory Committee on Fluid Mechanics 

Professor b k l l i a m  R. Sears, Chairman 
Head, Graduate School of Aeronautical 

Engineering 
Cornell University 
Ithaca,  N e w  York 

D r .  Keith Boyer 
Associate J Division Leader 
Los Alamos Sc ien t i f ic  Laboratory 
P. 0. Box 1663 
Los Alamos, N e w  Mexico 

Professor Antonio F e r r i  
Professor of Aeronautical Engineering and 

Polytechnic I n s t i t u t e  of Brooklyn 
Director of Aerodynamics Laboratory 

Freeport, N e w  York 

D r .  \Jayland C. G r i f f i t h  
Associate Director 
Spac ec r a  f t and N i  s si l e s  
Missiles and Space Division 
L o c h  eed Aircraft  Corporation 
P. 0. Box 504 
Sunnyvale, California 

M r .  A. Hertzberg 
Assistant Head, Aerodynamic Research 

Cornell Aeronautical Laboratory, Inc . 
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APPENDIX H 

COOPERATIVE AGREEMENT ON JET PROPULSION LABORATORY 

Between t h e  

and t h e  
DEPARTMENT OF THE ARMY 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

A. AUTHORITIES 

T h i s  Agreement i s  au tho r i zed  by Pub l i c  Law 85-568 a s  implemented 
by Execut ive Order 10793 , dated  3 Dec. 1958 . 
B. PURPOSE 

The purpose of t h i s  agreement i s  t o  e s t a b l i s h  t h e  r e l a t i o n s h i p s  
between t h e  Nat iona l  Aeronaut ics  and Space Adminis t ra t ion  (NASA) and 
t h e  Department of t h e  Army (Army) t h a t  w i l l  govern t h e  fo l lowing:  

Implementation o f  Executive Orde r  No. 10793, da ted  3 Dec 58 , 
which i s  inco rpora t ed  h e r e i n  by r e fe rence .  

1. 

2. Planning f o r  t h e  o r d e r l y  t r a n s i t i o n  f r o m  c u r r e n t  Army m i l i -  
t a r y  o p e r a t i o n s  and weapons systems development programs t o  programs 
predominately i n  t h e  f i e l d  of e x p l o r a t i o n  and e x p l o i t a t i o n  of space 
s c i e n c e  and technology f o r  peacefu l  purposes  under  NASA d i r e c t i o n .  

3.  P rov i s ion  f o r  c e r t a i n  Army a d m i n i s t r a t i v e  and l o g i s t i c a l  
support  d e s i r e d  by NASA i n  t h e  ope ra t ion  of  JPL. 

c. POLICY 

The Army s t a t e s  and NASA recognizes  t h a t  an abrupt  t r a n s f e r  o r  
c e s s a t i o n  of Army a c t i v i t i e s  r e l a t i n g  t o  m i l i t a r y  o p e r a t i o n s  and 
weapons systems development programs performed a t  t h e  JPL would be 
d e l e t e r i o u s  t o  both n a t i o n a l  defense and t h e  accomplishment of NASA 
o b j e c t i v e s .  
s t a f f e d  t o  perform c e r t a i n  a d m i n i s t r a t i v e  f u n c t i o n s  and t o  provide  
t h e  a d m i n i s t r a t i v e  and l o g i s t i c a l  support  e s s e n t i a l  t o  t h e  u n i n t e r -  
r u p t e d  o p e r a t i o n  o f  JPL and t h a t  NASA may r e q u e s t  t h a t  c e r t a i n  s e r v i c e s  
and suppc r t  be provided by t h e  Army. 

Bcth NASA and t h e  Army recognize  t h a t  NASA i s  not  f u l l y  
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D . OPERATING CONCEPTS 

1. NASA w i l l  provide f o r  t h e  g e n e r a l  management and technica l .  
d i r e c t i o n  of t h e  JPL ,  except  as t o  p r o j e c t s  r e l a t i n g  t o  m i l i t a r y  
o p e r a t i o n s  and weapons systems development programs. 

2. For Calendar Year 1959 t h e  Army w i l l  cont inue  i t s  cont rac-  
t u a l  r e l a t i o n s  wi th  t h e  C a l i f o r n i a  I n s t i t u t e  of Technology f o r  con- 
t i n u e d  e f f o r t  by t h e  J P L  on t h e  fo l lowing  programs which are s p e c i f i -  
c a l l y  r e l a t e d  t o  m i l i t a r y  o p e r a t i o n s  and weapons systems development 
programs : 

a.  The SERGEANT guided miss i le  program. 

b. S p e c i a l  i n t e l l i g e n c e  i n v e s t i g a t i o n s .  

c .  Secure communications r e s e a r c h .  

d.  Aerodynamic t e s t i n g  and r e s e a r c h .  

It i s  expected t h a t  t h e s e  s p e c i f i c  Army a c t i v i t i e s  w i l l  be l a r g e l y  
phased o u t  dur ing  CY 59; however, i f  it i s  necessa ry  t o  cont inue  
c e r t a i n  a c t i v i t i e s  f o r  a l o n g e r  pe r iod  o f  t ime ,  t h i s  may be done by 
d i r e c t  Army c o n t r a c t  o r  th rough NASA as  may be mutaul ly  agreed  by  
NASA and t h e  Army. 

3.  The Army budgets on a program b a s i s  and Army i n s t a l l a t i o n s  
r e c e i v e  funds on t h e  b a s i s  of  a s s igned  program a c t i v i t i e s .  Tradi -  
t l o n a l l y ,  t h e  Army has  funded t h e  a c t i v i t i e s  performed a t  J P L  on a 
Cal-endar r a t h e r  t h a n  F i s c a l  Year b a s i s .  For t h e s e  r easons ,  a f i r m  
1959 program had been agreed  t o  by t h e  Army and JPL  p r i o r  t o  t h e  
p u b l i s h i n g  of t h e  Execut ive Order e f f e c t i n g  t r a n s f e r  of JPL .  NASA,  
th rough assumption o f  t e c h n i c a l  d i r e c t i o n  of  t h e  g e n e r a l  suppor t ing  
r e s e a r c h  p o r t i o n  of  t h e  program on 1 January  1959, can r e o r i e n t  t h e  
e f fo r t ,  toward NASA o b j e c t i v e s  by t h e  end of t h e  first h a l f  o f  t h e  
Calendar Year 1959. Therefore ,  t h e  Army and NASA reached p r i o r  agree-  
ment and t h e  Executive Order provided f o r  t r a n s f e r  of Army funds i n  
t h e  amount of $4,078,250 t o  NASA f o r  t h i s  g e n e r a l  suppor t ing  r e s e a r c h  
promam f o r  t he  f i r s t  h a l f  o f  Calendar  Year 1959. The a d d i t i o n a l  
?unas f o r  g e n e r a l  suppor t ing  r e s e a r c h  dur ing  CY- 1959 w i l l  be provided  
by NASA. 

I L. NASA may r e q u e s t  from t i m e  t o  t i m e ,  and t h e  Army ag rees ,  t h a t  
c e r t a i n  a d m i n i s t r a t i v e  and l o g i s t i c a l  suppor t  can and w i l l  be f u r n i s h e d  
t o  NASA on a non-reimburseable b a s i s  f o r  s e r v i c i n g  c o n t r a c t  a c t i i v i t i e s  
a t  J P L  f o r  Calendar Year 1959. P rov i s ion  of t h i s  suppor t  may r e q u i r e  
i n  c e r t a i n  i n s t a n c e s  d e l e g a t i o n s  of  a u t h o r i t y  from NASA t o  t h e  Army 
where a p p r o p r i a t e  t o  t h e  s e r v i c e  o r  suppor t  a c t i o n  r eques t ed .  A f t e r  
Calendar  Year 1959 such s e r v i c e s  and suppor t  may be provided i n  such 
scope and under such c o n d i t i o n s  a s  may be mutaul ly  agreed upon. 
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The fo l lowing  t y p e s  of s e r v i c e s  and szppor t  are contemplated: 

a. Ass is tance  i n  pre-award c o n t r a c t u a l  a c t i v i t i e s  such as 
n e g o t i a t i o n ,  p r i c e  a n a l y s i s ,  f i n a n c i a l  and l e g a l  s e r v i c e s ,  c o n t r a c t  
c l a u s e s  and cond i t ions ,  e t c .  A l s o ,  t h e  same type  of s e r v i c e s  i n  con- 
n e c t i o n  w i t h  change o rde r ,  amendments aD-d o t h e r  subsequent c o n t r a c t  
a c t i o n s  . 

b. Audit s e r v i c e s  t o  be rendered by t h e  Army Audit Agency 
i n  connec t ion  wi th  c o n t r a c t  performance and de termina t ion  of a l lowable  
c o s t s .  

c. Adminis t ra t ive  supe rv i s ion  of c o n t r a c t o r s '  maintecance 
o f  p r o p e r t y  and c o s t  account ing r eco rds ;  and advice  as  t o  whether 
management systems employed by c o n t r a c t o r  a r e  adequate and i n  accord- 
ance wi th  c o n t r a c t  p rov i s ions .  

d. Adminis t ra t ive  s e r v i c e s  i n  connect ion wi th  c o n t r a c t o r ' s  
Sa fe ty  and S e c u r i t y  Programs under c c n t r a c t  stafidards.  

e. Exerc ise  of  such a d m i n i s t r a t i v e  c o n t r o l s  over  t h e  per -  
formance of  c o n t r a c t s  as may be de lega ted  by NASA and accepted by 
t h e  Army. 

f .  Such o t h e r  suppor t  s e r v l c e s  ( inc lud ing ,  but  no t  l i m i t e d  
t o ,  l i t i g a t i o n  matters and p r o p r i e t a r y  r i g h t s  matters) as  may be 
r e q u i r e d  from time t o  t i m e  and as may be agreed xpcn between NASA and 
t h e  Army. 

5. An Army Lia ison  Group may be e s t a b l i s h e d  a t  JPL f o r  t h e  pur- 
pose of p rov id ing  d i r e c t  and cont inuing exchange cf t e c h n i c a l  i n f o r -  
mat ion on suppor t ing  r e s e a r c h  i n  t h e  a e r o n a u t i c a l ,  missi le ,  and space 
f i e l d  t o  enable  t h e  Army t o  c a r r y  ou t  i t s  r e s p o n s i b i l i t y  f o r  Army 
a c t i v i t i e s . ,  

6. It i s  agreed t h a t ,  while geneyal  management and technics: 
d i r e c t i o n  of t h e  JPL p a s s e s  from t h e  Army t o  NASA e f f e c t i v e  w i t h  t h e  
p u b l i s h i n g  o f  Executive O r d e r  No. 10793, an  o r d e r l y  t r a n s f e r  of  
r e c o r d s  and a c c o u n t a b i l i t y  f o r  t h e  f a c i l i t i e s  and eqxipmefit w i l l  re- 
q u i r e  a pe r iod  o f  time. It i s  planned g o a l  o f  bo th  NASA and t h e  Army 
t o  complete t h i s  o r d e r l y  t r a n s f e r  by 31 December 1959. Accoun tab i l i t y  
f o r  p r o p e r t y  t r a n s f e r r e d  by t h e  Executive Order w i l l  be fc,rmally 
assumed by NASA upon completion of  such d o c m e c t a t i o n  as  may be re- 
q u i r e d  under e x i s t i n g  law and t h i s  agreement. 

7. It i s  agreed by t h e  Adminis t ra tor  and t h e  S e c r e t a r y  of  t h e  
Army t h a t  implementation of t h i s  instrument  will be e f f e c t e d  by 
des ignees  of  each f o r  t h e  purpose of d e a l i n g  w i t l h  - 

a. Contract  admin i s t r a t ion ;  
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b .  Proper ty  t r a n s f e r ;  and 

c.  Such o t h e r  matters as  fall w i t h i n  t h e  purview o f  t h i s  
ins t rument  . 
The Adminis t ra tor ,  NASA, and t h e  S e c r e t a r y  of t h e  Army hereby des ig -  
n a t e  r e s p e c t i v e l y  The D i r e c t o r  of Business  Adminis t ra t ion ,  NASA, and 
t h e  Chief o f  Ordnance, Army, t o  j o i n t l y  fo rmula t e  t h e  necessa ry  teams 
t o  e f f e c t u a t e  t h i s  Agreement . 

8 .  It i s  understood and agreed  t h a t  t h e  Adminis t ra tor  w i l l  
d e l e g a t e  t o  t h e  S e c r e t a r y  of  t h e  Army, o r  h i s  des ignee ,  such a u t h o r i t y  
as may be r equ i r ed  t o  a u t h o r i z e  t h e  Army t o  f u l f i l l  t h e  i n t e n t  and 
purposes  of t h i s  Agreement . 

Date: 3 December 1958 

Washington, D .  C .  

(SIGNED ) 

T.  KEITH GLENNAN 
Adminis t ra tor ,  NASA 

( SIGNED ) 

WILBER M. BRUCKER 
S e c r e t a r y  o f  t h e  Army 
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APPENDIX I 

COOPERATIVE AGREEMENT O N  ARMY ORDNANCE MISSILE COT4MAND 

Between t h e  
NATIONAL AERONAUT I CS AND SPACE A D M I N I  STRAT I O  N 

and t h e  
DEPARTMEX” OF THE ARMY 

A. AUTHORITY 

Th i s  agreement i s  au tho r i zed  by Pub l i c  Lzw 85-568, 

B. PURPOSE 

T h i s  agreement i s  f o r  t h e  purpose o f  e s t a b l i s h l n g  r e l a t i o n s h i p s  
between t h e  Nat iona l  Aeronaut ics  and Space A&mizFstration and t h e  
Department of  t h e  Army f o r  t h e  e f f i c i e n t  u t i l i z a t i o n  of United 
S t a t e s  Army r e s o u r c e s  i n  t h e  accomplishment of  t h e  purposes  o f  t h e  
Na t iona l  Aeronaut ics  and Space Acfu of  1958. Th i s  agreement i s  In- 
tended  t o  provide  f o r  r e l a t i o n s h i p s  i n  t h e  na t iof ia l  i n t e r e s t  t h a t  
w i l l  p revent  undue de lay  of progress  i n  t h e  n a t i o n a l  space program, 
and p reven t  u n d e s i r a b l e  d i s r u p t i o n  of m i l i t a r y  p n g r a m s .  This 
agreement i s  a l s o  in tended  t o  c o n t r i b u t e  t o  e f f e c t i v e  u t i l i z a t i G n  
o f  t h e  s c i e n t i f i c  and engineer ing  r e s o w c e s  of t k  c c ~ n t i - y  by fo3- 
ter i -ng c l o s e  coopera t ion  among t h e  i p t e r o s t e d  Zgezcles i z r  m d e r  t o  
avold  unnezessary d u p l i c a t i o n  o f  f a c L l i % i e s ,  

c. POLICY 

The Nat iona l  Aeronaut ics  and Space A d n i x i s t z a t l o c  (NASA) and t h e  
Department of  t h e  Army recognize  t h e  o f t e n  in sepasab le  n a t u r e  o f  t h e  
e f f o r t s  of t h i s  Nation i n  meeting m i l i t a r y  and s c i e n t i f i c  ok jec+, ives  
i n  t h e  missile and space f i e l d .  Cont innat ion of t he  o r g a n i z a t i o n a i  
s t r e n g t h  o f  t h e  Army B a l l i s t i c  Miss i l e  Agency (ABF5.A) of t h e  U. S. 
Army Ordnance Missile Command (AOIK) and i t s  es%ab i i shed  c o n t r a c t o r  
s t r u c t u r e  and suppor t  from o t h e r  e lements  of t h e  Army has  been 
s t a t e d  by t h e  Defense Department t o  be e s s e n t i a l  t o  t h e  Defense mis- 
s i o n .  The proper  p r o v i s i o n s  f o r  making t h e  c a p z b i l i t i e s  of t h i s  
o r g a n i z a t i o n  a v a i l a b l e  f o r  meeting o b j e c % i a e s  o f  NASA permit. t h e  
a p p l i c a t i o n  of t h e s e  r e sources  t o  t h e  needs of 5 0 t h  c i v i l i a n  space 
a c t i v i t i e s  and e s s e n t i a l  m i l i t a r y  requi rements .  Accordingly, t h i s  
agreement e s t a b l i s h e s  r e l a t i o n s h i p s  between NASA and t h e  Department 
of t h e  Army which make t h e  AOMC and i t s  subord iEate  o r g a n i z a t i o n s  
immediately,  d i r e c t l y ,  and cont inuously r e spons ive  t o  NASA r e q u i r e -  
ment s. 
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D . PROCEDURES 

1. The CG, AOMC, w i l l  have f u l l  a u t h o r i t y ,  a s  t h e  p r i n c i p a l  
agent  of t h e  Army, t o  u t i l i z e  t h e  r e s o u r c e s  of h i s  Command, t h o s e  
o r g a n i z a t i o n s  d i r e c t l y  under h i s  c o n t r o l  th rough c o n t r a c t u a l  s t r u c -  
t u r e ,  and o t h e r  e lements  o f  t h e  Department of  t h e  Army w i t h  which 
he d e a l s  d i r e c t l y ,  f o r  t h e  accomplishment of a s s igned  NASA p r o j e c t s .  

2. Key personnel  o f  AOW and a p p r o p r i a t e  subord ina te  e lements ,  
a s  may be reques ted  by NASA, w i l l  s e r v e  on t e c h n i c a l  committees under 
t h e  chairmanship o f  NASA, o r  on adv i so ry  groups,  o r  w i l l  s e r v e  as 
i n d i v i d u a l  c o n s u l t a n t s  t o :  

a .  Assist i n  t h e  development of broad requi rements  and 
o b j e c t i v e s  i n  space programs. 

b. Assist i n  t h e  de t e rmina t ion  o f  s p e c i f i c  p r o j e c t s  
and s p e c i f i c  methods ( i n c l u d i n g  hardware develop- 
ment) by which NASA may accomplish i t s  o v e r a l l  
o b j e c t i v e .  

3. S p e c i f i c  o r d e r s  f o r  p r o j e c t s  t o  be accomplished f o r  NASA w i l l  
be p l aced  d i r e c t  by NASA upon AOMC wi th  p r o v i s i o n  of funds  f o r  t h e i r  
accomplishment. AOMC w i l l  accept  f u l l  r e s p o n s i b i l i t y  for t h e  f u l f i l l -  
ment o f  t h e  ass igned  p r o j e c t s  as accepted  from NASA. 

I 

NASA w i l l  have d i r e c t  and cont inuing  access ,  th rough v i s i t s  
or r e s i d e n t  personnel ,  f o r  t e c h n i c a l  con tac t  and d i r e c t i o n  of  e f f o r t  
02 assigned. NASA p r o j e c t s .  I n  t h i s  connect ion,  NASA i s  i n v i t e d  t o  
p l a c e  a smal l  s t a f f  i n  r e s i d e n c e  a t  AOMC. T h i s  s t a f f  w i l l  p rovide  
f o r  a con+,inuing exchange o f  in format ion  on a l l  p r o j e c t s  a s s igned  
by NASA, as well a s  exchange o f  i n fo rma t ion  on suppor t ing  r e s e a r c h  
i n  t h e  e n t i r e  m i s s i l e  and space f i e l d .  

5. On r eques t  by NASA, i n  connect ion wi th  p r o j e c t s  funded by 
NASA, t h e  prime and sub-con t rac to r  f a c i l i t i e s  o f  t h e  Army i n  weapons 
systems and o t h e r  programs, i n c l u d i n g  s c i e n t i f i c  and e d u c a t i o n a l  
i n s t i t u t i o n s  and p r i v a t e  i n d u s t r y ,  w i l l  be made a v a i l a b l e  through 
i d e n t i c a l  procurement channels  and wi th  use of t h e  s p e c i a l  a u t h o r i -  
t i e s  de l ega ted  t o  t h e  CG, AOMC, by t h e  S e c r e t a r y  o f  t h e  Army. I n  
a d d i t i o n ,  r e sources  o f  o t h e r  e lements  of t h e  Army, a v a i l a b l e  t o  
AOMC or: a d i r e c t  b a s i s  f o r  space and m i s s i l e  system development, 
w i l l  be used a s  deemed necessa ry  i n  t h e  f u l f i l l m e n t  of a s s igned  
NASA p r o j e c t s  . 

6. The CG, AOMC, i s  r e s p o n s i b l e  f o r  s chedu l ing  t h e  space and 
m i s s i l e  a c t i v i t i e s  under h i s  c o n t r o l  t o  meet t h e  p r i o r i t y  r e q u i r e -  
ments of NASA i n  a manner c o n s i s t e n t  w i th  o v e r a l l  Nat iona l  p r i o r i t i e s .  
He i s  f u r t h e r  r e s p o n s i b l e  f o r  a n t i c i p a t i n g  i n  advance any p o s s i b l e  
c o n f l i c t  i n  t h e  commitment of e f f o r t  t o  NASA and Defense programs, 

~ 
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and f o r  provid ing  a t i m e l y  r e p o r t  t o  NASA, as w e l l  a s  t o  t h e  Depart- 
ment of t h e  Army, f o r  t h e  purpose o f  r e s o l v i n g  such c o n f l i c t s .  

of a s s igned  NASA p r o j e c t s  w i l l  be under t h e  d i r e c t i o n  and c o n t r o l  
o f  NASA. 

7 .  Pub l i c  in format ion  and h i s t o r i c a l  and t e c h n i c a l  documentation 

8. The CG, AOMC, i s  au tho r i zed  t o  enter  i n t o  s p e c i f i c  agree-  
merits wi th  t h e  duly  des igna ted  r e p r e s e n t a t i v e  of t h e  Adminis t ra tor ,  
NASA, i n  implementation of  t h i s  agreement . 

Date: 3 December 1958 

Washington, D. C .  

! SIGNED ) 

T. KEITH GLENNAN 
Adminis t ra tor  

( SIGNED ) 

WILBER M . BRU C KER 
S e c r e t a r y  o f  t h e  Army 
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